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Foreword 


In the history of ideas the past centur^^ is one marked by an 
extraordinary development of logic. A discipline, whicli had 
remained for more than twenty centuries in approximately the 
state to which the mind of Aristotle reduced it, suddenly entered 
upon a period of rapid growth and systematic development. 
While the essential elements of the Aristotelian logic have not 
been oi^erthrown or shaken, the labours of Boole, Peirce. 
Schroder, Frege, Russell, Whitehead, and a host of fellow 
workers have produced a calculus of classes, and a calculus of 
propositions in which the Aristotelian theory' of the syllogism is 
seen to occupy only a tiny comer. The potentialities of the new 
logic as a scientific instrument have already been indicated in 
the illumination which the application of modern logic has 
brought to the foundations of mathematics. Tliere is reason to 
hope that parallel results may soon be achieved in other fields. 

Unfortunately, however, periods of rapid and extensive de- 
velopment of a science are frequently periods of loose thinking 
about the foundations of the science itself. Such was the case 
with mathematics in tlie eighteenth century and with biology in 
tlie nineteenth. So it is today that the philosophic significance 
of the new logic, the character of its presuppositions, and the 
directions of its possible application are problems which have 
attracted relatively little reflective thought. Indeed, with a sort 
of perverse professional modesty, many of our most brilliant 
contemporary" logicians have insisted that the subject of their 
study is simply marks on paper, or symbols generally, without 
relevance to the objective realities that are explored by the 
natural and jsocial sciences. 

It may be that this attitude represents a healthy reaction away 5 
from the excessive claims of an absolustic rationalism which 
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sought to derive answers to all questions from pure reason, with- 
out recognizing that reason can produce material conclusions 
only if it starts with material premises. It is only natural that 
the excesses of Kantian and Hegelian absolutism should have 
produced an extreme reaction, the essence of which is the denial 
of objective reality to reason and logic. But the truth is not to 
be found at either extreme in these swings of the intellectual 
pendulum. A world of isolated atomic facts without interrela- 
tionship would be as completely unintelligible as a world of 
logical relations which did not relate anything to anything else. 
Reflection shows that logic cannot be isolated from any realm 
of being, cannot, for example, be confined to the analysis or 
description of thought or of symbolism, even assuming it were 
possible to have thought without objects, or symbols without 
things symbolized. Indeed, logic could not possibly illumine 
thoughts and symbols if it did not illumine that which is the 
object of thought and symbolism. If logic were indeed only a 
manipulation of symbols, it would be as devoid of philosophical 
significance and scientific utility as chess or tick-tack-toe. 

To put the matter affimiatively we may say that formal logic 
is the heart of philosophy precisely because the subject matter 
of logic is the formal aspect of all being, an aspect not only of 
objects and events in time and space but equally of nonspatial 
and nontemporal relations of objects. The relation of incom- 
patibility is as hard an objective fact as the relations of subtrac- 
tion, intersection, gravitation, digestion, warfare, or any of the 
other relations that form the subject matter of science. From 
this standpoint it becomes possible and important to explore 
the relations of logic to such fields of study as natural science, 
ethics, history, and general philosophy. Such an exploration is 
the motif that runs through this work. 

This volume does not purport to be a treatise on logic. What- 
ever slight contributions I have been able to make to the sub- 
stance of logical doctrine have been made elsewhere. What is 
attempted in the studies that form this volume is an exploration 


'Foreword ix 

of the periphery of logic, the relations of logic to the rest of the 
universe, the philosophical presuppositions which give logic its 
meaning, and the applications which, give it importance. If this 
voyage of exploration does not settle any of the domains sur- 
veyed, I trust that it may at least dispel some doubts as to the 
existence of these domains, and perhaps persuade some who are 
now inclined to waver that here are fertile fields which will 
richly repay honest intellectual labour. 

Implicit in these essays is a view of logic which, although 
amply justified, I think, by modem technical developments, may 
appear somewhat shocking to readers brought up on the tradi- 
tional logic of the older textbooks. Thus the field of logic has 
been traditionally restricted to propositions true or false in 
themselves; the realm of fiction and fictions has appeared to lie 
beyond the ken of logic. But development of the concepts of 
system and order in the newer logic show this limitation to be 
unjustified. Sentences which have a variable truth value, relative 
to a defining set of postulates or hypotheses, are as susceptible 
to logical analysis as any of the sentences about the mortality 
of Socrates that filled the 6lder textbooks. Again, the tradi- 
tional logic has seemed to assume a world of hard and fast 
concepts, a world in which everything is black or white and 
•where there are no gradations or twilight zones. But modem 
logic ' is a more flexible instrument than the Aristotelian syl- 
logism, and it is fully capable of dealing with the world of 
probabilities and uncertainties which is the tme object of 
science and the material of daily life. 

Conceived in Aese terms, logic becomes not a restriction upon 
the world that science discloses but an indispensable instmment 
for the exploration of possibilities, and in this sense an indis- 
pensable element of liberal civilization and free thought. That 
such a view of logic can help to dispel some of the mists which 
envelop contemporary philosophizing is the faith in which 
these fragmentary studies are presented. 


M. R. C. 



I The Subject Matter of Formal Logic^ 

The Subject Matter of Books oit Logic 

If by logic is meant a clear, accurate, and orderly intellectual 
procedure, then the subject of logic, as presented in current 
textbooks, comes near being the most illogical in our chaotic 
curriculum. Defined almost universally as dealing with the 
laws of thouglit and devoting considerable space to tiie way in 
which the mind proceeds or fails to proceed In conception, 
judgment, and reasoning, it is neither clearly distinguished from 
psychology nor frankly treated as a branch of that modem 
universal science. 

In addition, the following miscellany is interjected into our 
science, designed to train young people in the habits of clear 
thinking : (i) Linguistic information as to the meaning and use 
of words, extending often to their history, and grammatical 
considerations as to the structure of sentences; (2) rhetorical 
considerations as to the persuasive force of various arguments; 
(3) metaphysical considerations as to the reality or unreality of 
universals and particulars and their relations ;(4) epistemological 
i.e., mixed psychological and metaphysical, considerations as to 
the nature of knowledge and its relation to what is called the 
I world of reality : (5) catalogues of miscellaneous ancient errors, 

under the head of material fallacies; (6) pedagogic directions as 
to the conduct of the human understanding, teaching us how to 
discover the cause of typhoid or of some other disease of which 

^ The substance of this chapter was read before the American Philo- 
sophical Association, December, 1917, and published in The Journal of 
Philosophy^ voL 15 (1918), p. 673. 
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The Subject Matter of Formal Logic 

the cause is already known; (7) miscellaneous general considera- 
tions of various other sciences and their histories, which pretend 
to describe the essence of scientific method; and (8) the rudi- 
ments of formal or symbolic logic, as in the theory of classes or 
syllogisms, which, as developed in such books as Gouturat’s 
Algebra of Logic^ is strictly a mathematical science, though it 
need not necessarily be expressed in special symbols. 

Mixed studies, like mixed races and mixed constitutions, show 
the greatest vitality, and there could be no valid objection to 
the same textbook treating all these important matters, provided 
the information given were accurate and the various points of 
view clearly distinguished. As to the accuracy of the informa- 
tion, especially in the sections on scientific method, my respect 
for distinguished professional colleagues compels silence, but I 
may say that a blameless life as a minister of the gospel or as a 
college teacher does not qualify one, even after he has consulted 
previous textbooks on logic, to become an authority on the 
methods of the various sciences — topics which can be dealt with 
justly only by the masters of such sciences. My main point 
however, is that the failure clearly to distinguish between the 
various points of view just mentioned has bred a great deal of 
the confusion of modem philosophy. I am not certain that 
logic can do much to train students in the habits of clear think- 
ing, But logic ought certainly not to infect eager and trustful 
young minds with fundamental confusions, confusions which 
determine the setting of subsequent philosophizing. If this 
negative precept seem unimportant, it is well to remember that 
modern hospital methods were revolutionized by Florence 
Nightingale, I believe, by this very insistence that, whatever 
else hospitals may do, they should not spread disease. 

2. Logic as the Science of Thought 

Nearly all the books define logic as in some manner the science 
of thought. But that the laws of logic are not the. universal laws 
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according to which we do actually think is conclusively shown, 
not only by the most elementary observation or introspection, 
but by the very existence of fallacies. Nor do we free ourselves 
completely from this difficulty by saying that logic deals with 
the laws according to which we think when we think correctly. 
Assuredly, correct thinking takes place only under favourable 
physiological, educational, and moral conditions. But we do not 
expect any treatise on logic to deal with the physiological and 
moral conditions of mental health. To define logic as dealing 
with the laws according to which we ought to think does not 
define its distinctive subject, since the principles of every science 
are in a sense laws according to which we ought to think if we 
would think correctly on its distinctive subject matter. 

3. Formal and Material Truths 

The, distinctive subject matter of logic, constituting, as a 
matter of fact, the core of the traditional Aristotelian logic, is 
what is called formal truth. The distinction between material 
and formal truth, like the related distinction between assump- 
tion and proof or between immediate and mediate truth, is not 
without its difficulties. But it is clear that we must distinguish 
between the factual truth of any proposition, and the truth of 
the assertion that it logically follows from, or necessitates as 
consequences, certain other propositions. It is one thing to assert 
categorically that Nineveh fell in 622 b.c. and quite another to 
assert that, if it did, it must have preceded and cannot have 
followed the Scythian invasion of 621 b.c. It is one thing to 
assert that through a point outside a straight line only one 
parallel can be drawn, but quite another matter to assert that, 
whether that proposition is true or not, from it and certain 
other propositions it necessarily follows that the sum of the 
angles of a triangle is equal to two right angles. 

In anygivfen context it is relatively easy to distinguish between 
the categoric assertion that a given proposition is true, and the 
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formal truths validity, correctness or adequacy of the proof or 
demonstration that it follows from certain other propositions. 
In any given case, also, it is rather easy to see that the material 
truth of premises or conclusion and the validity of the proof 
may be relatively independent of each other — a proposition 
known to be false may be correctly proved (from false premises), 
and the proof of a true proposition may be formally defective. 
But when we come to deal with the general nature of formal 
truth and its relation to material truth we begin to encounter 
difficulties. Many, however, of the traditional difficulties may 
be eliminated if we take the trouble to distinguish clearly 
between reasoning or inference, as on operation or event which 
happens in an individual mind, and the question of evidence 
or general conditions under which what is asserted can be true. 
When this is recognized it becomes clear that logical or formal 
truths are truths concerning the implication, consistency, or 
necessary connection between objects asserted in propositions, 
and the distinctive subject matter of logic may be said to be the 
relations generally expressed by if — then necessarily. 

Terms and relations, matter and form, immediate and 
niediate truth, are like north and south poles, strict correlatives, 
clearly distinguishable and inseparable — the existence of each is 
necessary to give meaning to the other. But, obsessed by the 
monistic prejudice, philosophers have refused to recognize any 
ultimate polarity or duality,^ and have perpetually sought to 
reduce everything either to form or to content. The former 
effort Ic^ads to empty panlogism, the latter to dumb mysticism. 
Without pretending to settle the problem we may avoid the 
dilemma by recognizing that matter and form are strictly corre- 
latives in every concrete situation, and that when we take the 
world of science as a whole it is found to contain, besides logical 
relations, an alogical element which no efforts of panlogism have 

2 This difficulty of philosophers is precisely that of the exuberant 
individual who puzzled two policemen with the problem, “ Which side 
of the street is the other side?” 


Formal and Material Truths 5 

successfully eliminated. At any rate there is lio insuperable 
objection to the assertion that logical truth or consistency is a 
genuine part of the world of truth which science studies. 

What we call the evidence for the material or factual truth 
of any proposition involves — excepting matters of immediate 
apprehension which are beyond argument — the question of the 
logical relation between the proposition in question and certain 
others which are taken for granted. Thus, we rule out the pro- 
position that there is life on the planet Mercury^, by the proposi- 
tion that life cannot exist except at certain temperatures, etc. In 
the same way the question of formal truth enters as an integral 
part of the material truth of what have been called practical 
propositions. Thus all of the practical judgments recently called 
to the attention of logicians by Professor Dewey can be put in 
the traditional hypothetical form of formal logic — if you want 
to recover, you must see a doctor, etc.^ Indeed the relation of 
means to end is logically only one type of the relation of parts 
to wholes. This can readily be seen when we compare with the 
foregoing practical judgments such theoretical judgments as, to 
complete the square you must add one to both members of the 
equation, or to reduce nine to seven subtract two, etc. 

Similarly, formal consistency forms part of artistic or drama- 
tic truth. If Hamlet is a prince, he must act consistently with 
the supposed nobility of that character. If he has studied many 
years at Wittenberg, he must show the scholar’s aptitude for 
reflection on both sides of the question, to be or not to be. 

It may be objected that in all these latter examples we are 
dealing with matters of fact that are contingent and not at all 
logically necessary. Life on this planet has been empirically 
found to exist between certain temperatures. In other planets 
it might be different. Even on this planet people may get well 
without consulting a doctor, princes may be undignified, and 
those who study, at Wittenberg may not reflect at all. This ob- 

is because in practical judgments, the protasis or conditional clause 
is understood and not expressed that there arises the seeming difference. 
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jectiori; however, in no way militates against our account of the 
nature of the logical or formal relation. * The objector rais^ an 
issue of fact. He challenges the material truth of the major 
premises assumed in these examples, and not the necessity of 
the inferences drawn from them. This raises in each case an 
issue of fact to be settled by evidence, but it leaves unaffected 
the logical test of necessity which is, whether it is or is not pos- 
sible for the antecedent to be true and the consequent to be 
false at the same time. In a world in which all princes are dig- 
nified it is impossible for Hamlet to act like a clown; and if the 
Hamlet on the stage does behave like a clown he only irritates 
us by his failure to live in the world of . our assumption. When 
we demonstrate or prove a proposition in physics, e.g., that if 
there were two bodies the smaller yv^ould on receiving a tan- 
gential motion describe an ellipse about the larger, we show 
that it is impossible for certain accepted principles (the law of 
gravitation) to be true and the demonstrated proposition to be 
false. When we come to the demonstration of pure mathematics 
we do not restrict our postulate to any particular univei-se, but 
are concerned with the universe of all possible meaning. 
2 4*2 = 5 is impossible in any universe in which 2, 5, and = 
have the meanings assigned in our arithmetic. 

4. The Distmetion Between the Formal a7id the 
Meaningless 

Tlite need for considering the formal implications of an 
hypothesis, independently of the question whether it is in fact 
true, has led to the erroneous view that formal logic considers 
the consequences of propositions apart from their meaning. It 
ought to be clear, however, that a proposition devoid of all 
meaning would be just nonsense from which nothing could 
possibly be deduced. The particular logical consequences of any 
proposition surely do not follow from the mere sounds or marks 
on paper but from the nature of the facts asserted in tlie proposi- 
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tion. All scientific procedure, however, rests upon our ability to 
consider the abstract general characteristics possessed by all the 
objects of a group, leaving out of account the more specific 
nature in which they differ. Thus mechanics considers the mass 
and motion of bodies apart from their colour, relative scarcity, 
or other property ; and even* more specialized sciences like crys- 
tallography, bio-chemistry or genetics, ail consider isolated or 
abstract properties possessed by widely different objects.- Simi- 
larly it is possible for logic to abstract from the specific concrete 
meaning of propositions those elements which are common to. 
whole classes- of propositions, and to denote these common 
elements by suitable symbols. When, therefore, mathematical 
logicians use such forms as p implies they are hot talking 
about propositions devoid of all meaning but about a certain 
property of classes of propositions. 

The term property has a somewhat niisleading connotation. 
It suggests an inert quality inhering in a substance. It may, 
therefore, be advisable to substitute, the notion of operation or 
transformation for that of property-. 

In social usage, formal rules are rules of procedure applicable 
to all the members of a given class, irrespective of any personal 
characteristics such members may have. In the same way, every^ 
science has its rule of operation or laws according to which all 
the objects it studies can be combined. Logic is the most general 
of all the sciences; it deals with the elements or operations 
common to all of them. That is, rul^ of logic are the rules of 
operation or transformation according to which all possible 
obj^s, physical, psychical, neutral, or complexes can be com- 
bined. Thus, logic is an exploration of the field of most general 
abstract possibility. This may make logical information very 
thin; but it is not therefore devoid of significance. Not only 
does it rule out impossibilities but it reveak the possibilities of 
hypotheses other than those usually taken for granted; and in 
this respect it frees the mind and contributes not only to the 
fixed form but to the living growth of science. The history^ of 
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science shows beyond doubt that the vital factor in the growth 
of any science is not the Baconian passive obser\^ation but the 
active questioning of nature, which is furthered by the multi- 
plication of hypotheses as hypotheses. 

5 . The Use of Logical Symbols 

The foregoing explanation of what we mean by formal rules 
explains the great utility of symbols not only in logic and 
mathematics but in all exact sciences. 

Whatever be the psychological nature of the reasoning pro- 
cess, it is a fact that this process is facilitated by the use of artifi- 
cial counters or symbols which represent only the general 
properties under investigation and not any of the specific pro- 
perties which must be excluded. As the rules according to which 
our symbols can be combined are by hypothesis precisely those 
according to which the entities they denote can be combined, it 
follows that it is not necessary that we keep the concrete mean- 
ing or cash value of our counters always before us. If our rea- 
soning is correct the meaning of our final result follows from our 
initial assumptions; and this, I take it, is one of the great 
advantages of any calculus or system of symbolic manipulation. 

The employment of special symbols, instead of the more 
familiar symbols called words, is a practical convenience rather 
than a logical necessity. There is not a proposition in logic or 
mathematics that cannot be ultimately expressed in ordinary 
words(this is proved by the fact that these subjects can be taught 
to those who do not start with a knowledge of the special sym- 
bols). But practically it is impossible to make much progress in 
mathematics and logic without appropriate symbols, just as it is 
impossible to carry on modem trade without cheques or book 
credits, or to build modem bridges without special tools. Sym- 
bolic reasoning is essentially reasoning on a large scale with 
instruments appropriate to such wholesale undertakings. If we 
want a large number of fish, we must use nets rather than single 
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lines. The opposition to symbolic re^tsoning, like the old opposi- 
tion to the introduction of machineryj arises from the natural 
disinclination to change, to incur trouble or expense for a future 
gain. The prejudice against careful analytical procedure is part 
of the human impatience with technique which arises from the 
fact that men are interested in results and would like to attain 
them without the painful toil which is the essence of our mortal 
finitude. 

6. Logic and Mathematics 

The nature of the subject matter of logic may be better under- 
stood when it is seen to be identical with the subject matter of 
pure mathematics. This identity of logic and pure mathematics 
is the discovery of the nineteenth century, and was not possible 
until the discovery of non-Euclidean geometry and of multiple 
algebra revealed the true nature of pure mathematics. From the 
days of Plato to those of Kant, geometry was viewed exclusively 
as a science of physical space, and, as the Euclidean axioms were 
regarded as self-evidently true, it was possible for Kant and his 
predecessors to maintain the existence of an a priori knowledge 
of nature. The discovery of non-EucIidean geometry shows that 
the axioms of the traditional geometry are convenient assump- 
tions and not a priori necessities of thought or perception. Their 
contraries have been proved capable of receiving an equivalent 
logical and mathematical development, so that pure geometiy' 
alone is incapable of deciding the question of whether physical 
space is Euclidean or not. Geometry, as a branch of pure 
mathematics, serves only to develop the necessary consequences 
of various hypotheses or assumptions. 

Similar considerations apply to algebra, which used to be 
defined as the general science of number or quantity. The dis- 
covery of the real nature of the so-called imaginary numbers, 
and the consequent development of the various types of complex 
numbers and of various types of algebra, have brought out 
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clearly that all algebra is essentially a calculus of the implication 
of certain rules of operation or combination. The commutative 
and associative laws of addition and multiplication arenot neces- 
sities of thought, but assumptions which define specific trans- 
formations applicable only to those fields of nature to which 
they axe empjrically found to be applicable. But, the rules or 
postulates of any algebra being laid down, the development is 
a matter of pure logic. Algebraic proofs are in every respect 
logical proofs and depend no more on any special element of 
intuition than does logic itself. 

The old notion that mathematics is restricted to quantity has 
been discarded as erroneous; there are branches of mathematics, 
such as analysis situs, in which quantities do not enter at all. 
What is essential to mathematics is that, given a set of premises, 
the conclusion will follow in all cases. For pedagogic or admin- 
istrative purposes it may still be necessary to refrain from iden- 
tifying mathematics with the whole region of necessary infer- 
ences in which all exact science is located, but in point of fact 
there is no strictly logical difference between pure mathematics 
and deductive reasoning. What we usually call fonnal logic is 
simply the study of the most general portion of pure mathe- 
matics. 

The assertion of the identity of logic and pure 'mathematics 
has appeared as a paradox and as a stone of stumbling to many 
philosophers, and even to some mathematicians. Surely, they tell 
us, a proposition about circles, quintic equations or prime num- 
bers belongs to a different science than a proposition about 
syllogisms. This objection is perfectly valid so long as we un- 
critically accept the views of mathematics and logic of our 
traditional school textbooks. If, e.g., circles are viewed as objects 
in space, like stones or caterpillars, while logic deals with “laws 
of thought as such,” then all talk about the identity of logic and 
geometry is sheer intellectual violence. But to take this view is 
to ignore the distinction between pure and applied mathematics. 
If we view circles as existing things in actual or physical space, 
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then geometry is a branch of physics or applied mathematics — 
the simplest branch of mechanics^ as Newton has indicated in 
the preface to the Principia. But geometry as a branch of pure 
mathematics is in no way concerned with the existence of circles 
in the physical world. Euclidean and non-Euclidean hypotheses 
cannot simultaneously be true of the physical world if their 
terms denote the same entities, yet they are all equally legitimate 
branches of pure geometry, as is also the geometry of a four- 
dimensional space. 

Geometry, as a branch of pure mathematics, is interested in a 
problem of logical proof : whether if certain propositions 
(axioms, etc.) are true, certain other propositions must be so 
likewise. In the construction of its chain of demonstration, 
geometry, as has been shown by Fieri, Hilbert and others, does 
not need to use any concept except those definable in terms of 
the fundamental notions of logic (classes, relations, etc.), nor 
does it need to assume any primitive proposition except those 
assumed in logic. In pure geometry, then, propositions about 
points and lines are replaced by propositions about classes of 
indefinables and relations between them. You may object on 
linguistic grounds, that propositions about classes and relations 
ought not to be called geometry, and that unless we continue 
to identify the indefinable “points” with the perceptible spots on 
paper or blackboard, we ought not to keep the name geometry ; 
but the significant fact remains that if you examine any rigorous 
treatise on plane geometiy, you will find that it will make no 
difference in the form and sequence of our propositions if our 
indefinable points are replaced by complex numbers, or if 
“distance between points” is replaced by differences of holiness 
in a multi-dimensional series of saints, 

■%. 

7 . Deduction and Novelty 

A serious obstacle to the recognition of the identity of the 
subject matter of logic and that of pure mathematics, an obstacle 
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that has had a great influence on philosophers and mathema- 
ticians like Poincare, is the assumption of the ancient dogma 
that in strict deduction there can be nothing in the conclusion 
which is not already contained in the premises. From this it is 
argued that mathematics, so fertile in unexpected discoveries, 
cannot be purely deductive. Any argument that a certain thing 
cannot be is refuted if we can actually show it ; and to the con- 
tention that mathematics cannot be reduced to formal logic, the 
actual doing of it by Frege, Peano, Pieri, and Whitehead and 
Russell is sufficient refutation. It is instructive, however, to 
examine the dogma at the basis of this obstinate refusal to 
admit an established fact, especially since the dogma is closely 
related to the generally accepted but essentially obscure dictum 
that all knowledge comes from experience. 

The notion that deductive reasoning must necessarily be a 
sterile series of tautologies arises from the failure to distinguish 
between psychological, physical, and logical considerations. Psy- 
chologically it is obviously not true that the conclusion is always 
contained in the premises. For ages men accepted the elemen- 
tary laws of arithmetic without seeing that they involve as a 
necessaiy consequence the proposition that there are no two 
numbers whose ratio is the square root of two. Or, to take a 
more concrete example, I may know that the Camperdown was 
sunk and none aboard could be saved, ^d I may know also 
that Smith sailed aboard that ill-fated vessel. And yet it may be 
some time before the union of these two propositions flashes on 
my mind the startling conclusion that Smith must have been 
drowned.'^ To suppose that when we think of any proposition 
or group of propositions we always have in mind all their logical 
consequences is a supposal inconsistent with die fact that many 

^The silly character of the old argument that eveiy syllogism involves 
a petitio pnneipi because no universal can be known before we know all 
the particulars under it, becomes clear when we take a practical syllo- 
gism such as, all persons convicted of crime should be disfranchised, my 
brother has been convicted, etc. Jephthah said. Whoever cometh forth, 
etc. Yet he was surprised when his daughter proved to be the one. 
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find the study of mathematics difficult or are easily tripped by 
lawyers on cross-examination. Nor is strict deduction incom- 
patible with existence of the physical novelty, Le,, with the com- 
ing into being at certain moments of time of that which did not 
exist at previous moments of time. The fact that the moon is 
every' moment in a new position does not make it impossible 
to deduce a comprehensive formula for its path out of a few 
past observations and the hypothesis of universal gravity. 

The consequences in a deductive system, then, may be new 
in time as well as psychologically startling or unexpected, and 
yet there will be no proposition in our series which is not neces- 
sitated by the premises. The difficulty with the traditional doc- 
trine arises from the prevailing confusion between the process 
of thinking or learning which 'takes place in time, and the logical 
relations discovered, which do not form a temporal series at all. 
In natura rerum premises do not exist prior to their conclusion 
any more than they exist to the right or to the left of them. The 
spatial and temporal order is of very wide application, but we 
must guard against its undue extension. Thus it is well to note 
that when we speak of the conclusion being contained in the 
premises, we are resorting to an uncritical spatial metaphor. 
The inexhaustible theorems of algebra are assuredly not con- 
tained in its few axioms or primitive propositions in the way in 
which the chairs and other objects are contained in a room. All 
the possible games of chess that can be played can be deduced 
from the few rules of that game. But the games are not literally 
contained in these rules. The notion of containing may, indeed, 
be used in a wider sense to denote a certain relation of order, of 
which the spatial relation of container and contained is one 
instance. But in this wider sense not only are the games con- 
tained in the rules but the rules are contained in the multitude 
of games, as invariant changes or transformations common to all 
of them. The particular is in one sense part of the universal, 
but in another sense the universal is simply that part or aspect 
of the particular which is the object of study. 
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The tremendous usefulness of general propositions, and the 
predilection of Greek rationalism and mediaeval authoritarian- 
ism, have spread the view that general truths have something of 
a superior status, superior certainty, superior authority and 
what not. But in respect of logic, premises and conclusions are 
on the democratic basis of strict correlatives. Logic shows that 
certain premises are sufficient or necessary' for certain conclu- 
sions or that certain conclusions necessarily follow from certain 
premises. The categorical assertion of either premises or con- 
elusions involves something more than logic. If, then, the laws 
of logic are rules of combination, nothing can be deduced from 
them except various combinations of logical rules. And it is as 
impossible to derive physical or psychological truth from pure 
logic as to build a house with nothing except the rules of archi- 
tecture, To say, however, that there is nothing in any logically 
or mathematically developed science except what is contained 
in its data is to say that there is nothing in a building except 
what is contained in its bricks, mortar, and other materials. 
The form or structure of a house is constituted by the system of 
relations between the material entities which make it up; and 
the form or structure which logic studies is the system of rela- 
tions which hold between all possible objects that can be 
ordered into a system. 

8 . Logic and the Nature of Mind 

According to the prevailing view, the relations between 
premises and conclusion exist in the mind only. This means 
either that terms and propositions apart from their relations 
exist in the so-called external world, or else that nothing at all 
exists outside of the mind. If we put terms in one world and 
relations in another, it is difficult to see how the teniis can have 
an intelligible or knowable character, and how' relations in one 
universe can* be said to be the relations of terms in another*. This 
is the basis of the familiar but unanswerable difficulties of 
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epistemology — how ideas in a mind can know things in a world 
external to it. If, on the other hand, the terms logically related 
also exist in the mind, then the distinction between logic and 
physics is still to be maintained, and the distinction between 
the two cannot be derived from tlieir common mental nature. 
One engaged in an actual logical or mathematical investigation 
can no more make any special progress towards a definite solu- 
tion of a problem by invoking any doctrine as to the nature of 
mind or thought than he can by invoking a theory as to the 
nature of God and His providence. 

9. Logical Necessity and Contingency 

It has always been recognised that logic deals with relations 
tliat are necessary, but the nature of necessary relations has been 
obscured, first, by the Stoic confusion between that which is 
necessary and that which is generally accepted, and by the mod- 
ern identification of necessity with psychological certainty. Ob- 
viously, the existence of fallacies proves that we may be certain 
of many things which are not necessarily true, and the wide- 
spread extent of such certainty is not of itself a logical proof— 
at least, not in the field of an exact science like mathematics or 
physics. Perhaps it is the subservience of logic to rhetoric (the 
art of disputation) that has caused us to look upon logical proof 
exclusively as a method of producing certainty or conviction. 
The essence of deduction or proof, however, is not the psycho- 
logical certainty which it may or may not produce, but the ex- 
hibition or demonstration of the logical structure of the system 
studied. The fact that a theorem about the sum of two sides of a 
triangle being greater than the third is derived from a Euclidean 
axiom does not add to its psychological certainty; but it does 
reveal the structure of the Euclidean system in showing that 
in so far as that theorem is concerned no additional axiom is 
necessary. 

Certainty is a primal need of the intellectual life. We all need 
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some ground from which to start and on which to light after our 
short swallow flights of doubt and critical reflection. Some walk 
with firmer foot in answering the question : What facts exist? 
and some in answering the question : What claims are valid? 
Logically, however, existence and validity are strictly correla- 
tive. We must admit certain things to exist because their claims 
are valid, and claims are valid because things exist. The exist- 
ence of the logical or relational structure of Euclidean geometry' 
is as much a fact as the composition of albumen, the structure 
of rocks, or the constitution of the solar system, all of which 
depend on geometric relations. But if the distinction between 
logic and physics as indicated above is valid, it is well to 
distinguish between logical relations which are necessary, and 
factual relations which are contingent. This distinction may be 
made in two ways : First, particular sciences like physics may 
be said to start with material assumptions; Le.y assumptions 
true only of certain objects, namely, entities occupying time and 
space, while logic assumes only laws applicable to all possible 
objects. The second way of drawing the distinction is to say 
that while physics and other special sciences assume systems 
governed by laws the contraries of which are abstractly possible, 
logic deals with laws whose contraries are dev’;oid of meaning or 
application to any possible determinate objects. The assump- 
tions of even the most developed physical science, such as 
mechanics, can be shown to be sulflBcient, but cannot be proved 
necessary, since it is possible that some other hypothesis may 
explain the facts. But the assumption that the objects of physics 
and other sciences must conform to logic is necessary in the 
sense that without it no science at all can be constructed. 

10. The Logic of Non-existents 

Against the view' that logic explores the realm of the possible 
and the necessary, we have the extreme nominalism or empiric- 
ism of men like Hume, Mach, and Schiller, who deny the 
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existence of objective necessary relations and reduce everything 
to a consideration of theactual existence of terms or impressions. 
This glorification of the category of existence, and disparage- 
ment of the categories of possibility and necessity, shows itself in 
its clearest form in Mach’s contention that the world is given 
but once and that it is .not valid to argue as to what would have 
happened if things were different. Mr. Schiller is a loyal 
disciple of Mr. Bradley in his distrust of abstractions, M. 
Brunschvicg, in a recent book, thinks it a triumphant argument 
against the new logical realism that it is as applicable to the 
world of Poe’s imagination as to the real world of science. 

The error underlying this view is as profound as it is wide- 
spread. The category of reality belongs not to science but to 
religion. It arises not as an aid to an intellectual analysis of our 
world, but as a means of escape or deliverance from the per- 
plexities and confusions of deceitful appearances in a disorderly 
world. At any rate, it is rather easy to show that the prejudice 
in favour of reality (and the special form of it which glorifies the 
category of existence) is based on an inadequate analysis of the 
nature of science. Science would be impossible if we could not 
study the consequences of materially false hypotheses. In all 
sciences the consequences of rival hypotheses, such as those 
concerning the ether, must be deduced irrespective of their 
material truth, and indeed as a necessary condition before the 
material truth can be determined. Though two contradictory 
hypotheses cannot both be true in the material or existential 
sense, both must be assumed to have determinate consequences. 

The realm of science cannot, therefore, be restricted to the 
realm of actual or historic existence. Indeed, determinate exist- 
ence without any reference to possibility would be meaningless 
in mundane affairs- Science studies the character or determin- 
ate properties of things, whether actual or possible. In this 
respect science, like art and practical effort, liberates us from 
the prison-house of the actual and enables us to penetrate 
beyond to the region of the possible. What we call ideals or 
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hypotheses are our guides in the labyrinth of possibility. The 
positivists who boast that they are concerned only with what is, 
like the hard-hearted statesmen or businessmen who say that 
they deal only with hard actualities, are deluding themselves 
with fantastical dogmas, hiding the crudity of their ideals with 
the pretence that they have none. 

IL Logic and Induction 

We have used the term logic or formal logic as identical with 
deduction. But as modem textbooks on logic devote more and 
more attention to what they call methodology and induction, 
a few remarks on these subjects are called for. 

Though the temi method is one of the most frequently used, 
it is one of the least frequently defined terms in the whole reper- 
tory of philosophy. It is, therefore, best to examine what is 
actually treated under the head of methodology and this I think 
will always be found to fall under one of the following heads ; 

1. Elementary ideas or general principles, culled from tlie 
various special sciences, and stated perhaps in a more abstract 
and uniform language than in the books professing to deal with" 
these special sciences directly Bain’s Logic). 

2. An account of the psychological processes involved in 
scientific thought, Le., in the process of learning or scientific 
demonstration (^.^., Sigwart and his followers). 

3. Historical information as to the way certain great scienti- 
fic discoveries are supposed to have been made. 

4. Directions as to how science is to be cultivated so as to 
lead to discovery of laws or causes. 

Of these the first three may be auxiliary to pure logic but 
certainly outside of its proper domain, while the fourtli is 
entirely beyond its competence. 

Though the idea of logic as an organon or aid in discovery 
seems to be as ancient as the science of logic itself, it does not 
seem to me that this claim can be seriously supported on behalf 
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of either the ancient Aristotelian or the modem Baconian logic. 
In the main it is tme enough that a knowledge of fmths already 
known is the principal condition for the discovery of new ones, 
and the knowledge of any science may thus indirectly help in 
thf exploration of any other field; but the science which will 
teach everyone to become a discoverer of new laws has not yet 
been found, and the student of logic as such seems (if we judge 
by past experience) to be the least likely to find it. The logician 
cannot pretend to be able to act as intellectual physician or 
trainer to the scientific specialist. He may at best, if he takes the 
unusual trouble of familiarizing himself thoroughly with the 
subject matter of the various sciences, act a part similar to that 
of the analytical critic of literature — ^he may indicate significant 
identities and differences in the various sciences, and criticize 
the adequacy of the evidence for certain general contentions. 
Such a comparative logical study would, if developed, be of 
inestimable value, but it would belong to applied rather than 
pure logic. ' 

On the subject of induction I can but repeat the statement 
made some years ago by Bertrand Russell, that all inference is 
deductive and that what passes as induction is either disguised 
deduction or more or less methodical guesswork. 

This statement has shocked many logicians who do not like to 
admit that in science as in other fields of life guessing or antici- 
pations can play a part. But it is to be noted that the fact that a 
proposition is arrived at by a process of guessing does not 
deteimine its truth or falsity nor the purely logical question of 
its relation to other proposition.?. It is therefore absurd to draw 
a sharp antithesis between induction as a method of discovery 
and deduction as a method of exposition. Deductive logic and 
pure mathematics generally deal with certain relations between 
propositions, and the knowledge of such relations is certainly 
one of the most potent instruments of scientific research. 

A brief glance at some typical views of induction may perhaps 
make my meaning clearer. . 
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The tcTxa induction has been used to denote among othei 

*T.°Reasoning from facts or particul^s to laws or universal.s 

{Boethius and the scholastics). _ 

o Reasoning which is based on the principle of unifoninty 
of nature, like effects must have like causes (Mill). 

■j. Disjunctive reasoning (Schuppe, Montague). 
la As to the first, we must start with the observation that 
science never draws any inference from any sense-data except 
when the latter are viewed as already embodying or illustratmg 
certain universals. It would obviously be impossible to state 
what happened in a single laboratory experiment except in 
terms of abstract or universal properties, ^ such as weight, 
velocity, change, etc. All generalization of this type omits some, 
elements of the specific in order to widen the range of applica- 
tion. This process is not as such logically determinate, since the 
part omitted or abstracted may vary. Consider, for instance, 
the case of a man falling out of a window to his deatn. The 
incident may be described in an indefinite number of ways : to 
the psychologist it may be a case of frustrated love leading to 
suicide; to the physiologist, the loss of life through a fmeture of 
the skull; to the physicist, the crushing of a body by impact at 
high velocity with a harder body. Thus the passage from the 
concrete to the abstract may take vaiyung forms among which 
logic does not arbitrate since all are legitimate in their place. 
There is, thus, in fact no rigorously determined passage from 

pure particulars to universals. 

lb. If the sharp metaphysical separation between facts and 
laws is waived, and induction is defined as reasoning in which 
the end or conclusion is more general than the beginning or 
premises, this account of the matter is still untenable. In deduc- 
tive geometry or algebra we can pass by strict deductive steps 
from the nature of triangles {e.g., in respect to area) to that of 

=Schuppe, Erkenntnistkeorie. p. 53 ff ; Montague, “On the Nature 
of Induction,” Journal of Philosophy, vol. 3, p. 281 tt. 
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all polygons, or from the nature of integers to that of numbers 
generally (as in the binomial theorem). 

2. Mill’s account of induction makes it synonymous with rea- 
soning by analogy. ‘This medicine cured my little girl, there- 
fore it will cure yours/’ Now there can be no doubt that this is 
the way most people actually reason, in the sense that this is 
what they are conscious of as what goes on in their minds. But 
in truth the consequence follows from the premise only when 
your little girl is like mine in all respects in which the given 
medicine is applicable. Hence, as scientific medicine develops, 
the question whether their cases are alike comes to the fore- 
ground, and the argument changes from a blind empiricism to 
an argument which tends to assume the explicitly deductive 
form. 

3. The account of induction which makes it synonymous with 
disjunctive reasoning seems to me thoroughly sound and illum- 
inating. In actual scientific inquiry we start with a number of 
merely or barely possible explanations. The cause of A may be 
C, D, or E, or any other number of circumstances. If one of 
these hypotheses be true certain consequences should follow, 
and any failure of one of these consequences rules out the 
hypothesis and thus diminishes the number of alternatives. This 
explains how it may happen that a single experiment may lead 
to the elimination of all but one possibility arid therefore the 
definitive establishment of a law.® From this point of view Mill’s 
method of agreement and difference^ has a limited usefulness as 
a method of eliminating the circumstances which are not 
causal, and thereby helping somewhat in finding the true cause. 
But it is to be observed that the efficiency of this method de- 
pends on our fundamental assumption as to what circumstances 
are rele\"ant or possibly related causally to the given effect. If 

®This is the schema of a crucial experiment. In the actual history of 
science things are more complicated and none of the historical instances 
of crucial experiments given in the logic books were in fact as decisive 
as the books pretend. 

"The method of residues is simply the disjunctive syllogism over again 
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the true cause is not included in our major premise the “canons 
of induction” will not enable us to discover it. If anyone thinks 
that I have understated the case for these canons of induction 
as methods of discovery, let him discover by their means the 
cause of cancer or of disorders in internal secretions, 

12. Conclusion 

To sum up the position of this chapter : The field of every 
science consists of the relations of certain constants and vari- 
ables. The constants need not be enduring substances but may 
be the invariant laws according to which the changes take place. 
If the actually formulated, laws of our physics can be shown to 
xmdergo change themselves, it can only be in reference to 
something else which is constant in relation to them. This 
justifies the Kantian contention for a priori elements in experi- 
ence, in the sense that every science must assume some invariant 
connections or categories. The Kantians, however, are wrong 
in claiming absolute logical necessity for material principles such 
as those of Euclid’s geometry, fjewton’s mechanics or Christian 
ethics. These principles are assumptions which may be neces- 
sary for some of the consequences drawn from them, but they 
are not absolutely necessary, since it is possible to reject these 
consequences. This view agrees with the experimental theory 
of knowledge and morals, except so far as the latter seems to 
repeat Hume’s denial of objectively necessary relations or rules. 
Without the latter there can be no rational experiment or 
significant doubt. 


II 


Propositions and Uncompleted Symbols 

Propositions have been treated linguistically as declarative 
sentences, psychologically as judgments, and lexically as that 
which is true or false. The division of intellectual workers 
into grammarians, psychologists and logicians has tended to 
make us treat these supplementary modes of approach as if they 
were mutually exclusive. And this tendency to emphasize one 
element to the exclusion of others shows itself in the strife 
between nominalists, conceptualists or mentalists, and logical 
realists. 

1 . Propositions as Acts of Mind 

The prevailing view, up to recently, has regarded propositions 
as essentially judgments which are acts of individual minds. 
Though this, like its rival views, can be traced back to Aristotle, 
its chief modern impetus came from eighteenth century indi- 
vidualistic subjectivism (represented by Berkeley and Hume) 
and from the philosophy of Kant and his Romantic successors, 
in which the world was treated as a mental synthesis or con- 
struction. The latter point of view has naturally led to a form 
of coherence theory of truth in which the psychological act of 
judgment is primary and the object judged has a derivative or 
secondary existence, if fny. Exclusive attention to the act of 
judgment not only reduces the object to a minor or shadowy 
role, but fails to come to close grips with the nature or role of 
the linguistic expression. 

It would be vain to deny the great contributions to logic from 
idealists such as Bradley. But many of these services have been 
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independent of, and others have been despite, the attempted 
absorption of logic into psychology, empirical or transcenden- 
tal. Thus Bradley’s penetrating discrimination between premises 
and principles of inference was also made on realistic grounds 
by Peirce; and the former’s fundamental distinction between 
the real and the ideal elements in judgment fits much better into 
a Platonic, or logical, realism such as is employed in the modern 
analysis of mathematical limits and of the ideal entities of 
physics, such as absolutely free or rigid bodies, frictionless 
motion and the like. The tyuth is that while modem idealism 
has, since the days of Berkeley, been attacking materialism, it 
has, even in its absolutistic form, shared the nominalism of the 
latter in rejecting the reality of abstract universals. 

In opposition to the materialistic view that the realm of 
meaning or significant reference must be restricted to the exist- 
ence of natural bodies, two types of argument have been devel- 
oped. The more ancient and genuinely idealistic one (which in 
a general way may be called Platonic) argues for the objective 
reality of universal ideas or ideals on the basis of the inadequacy 
of separate atomic bodies to form a truly existent and hence 
knowable world. The second one (represented in its most typical 
form by Berkeley) argues against the genuine existence of 
matter, on the ground that the mind can have no universal ideas 
and that matter is just such a universal idea. But if we are to 
deny the existence of matter because it is a universal, a similar 
argument applies against the existence of mind. But though 
this becomes clear in Hume, modem psychology has insisted on 
restricting meaning to the purely mental realm. And when mind 
is thus identified with the conscious experience of individuals, 
logic becomes implicitly a description of how such individual 
mijids work when they make judgments. 

But what distinguishes true from false judgments? If the 
distinction depends, as we all do assume in our daily activities, 
on the nature of the things judged, then a logic that is con- 
cerned with the relation between propositions as regards their 
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truth and falsity has to go beyond mere description of tlie way 
men actually do think. It has to take into account the objective 
order which renders false many of our actual judgments not in 
agreement with it. 

The recognition of an objective order independent of our 
individual judgments, and controlling their truth, is not avoided 
by the doctrine of a transcendental self whose judgments do not 
merely recognize the tme order of things, but create it. No 
more light is added to our knowledge as to how the world into 
which we are born was created, or as to the nature of its creator, 
by calling the latter bur transcendental self or mind than by 
saying it is the act of Jehovah or Allah. Few, if any of us, \wuid 
venture to say : I am the author of the heaven and earth and 
the fullness thereof. Is there any more justification for any of 
us to say : My mind has created the earth and the starry uni- 
verse and all that has happened throughout time and space? 

The basic fallacy of transcendentalism, for which the seed is 
to be found in Kant’s deduction of the categories, is the con- 
fusion between the logical requirement that anything I call an 
object should have a possible ‘T” (like my own) that can think 
it, and the ontologic assertion that there exists an everlasting 
ego or self which is conscious of all that has existed and will 
exist because it creates everything. The latter proposition may 
possibly be true, but it does not follow from purely logical re- 
quirements. Nor can more be said for the argument that reifies 
the subject of all possible science into a ghostly “ mind of 
humanity.” Actual knowledge is something attained by particu- 
lar human beings^ in time and space, and possible knowledge is 
simply the bare possibility of this happening. It is vain to 
attempt, by purely logical analysis of such possibility, to prove 
the existence of anything over and above the natural world 
spread in time and space. But we need not for our present pur- 
poses examine the theological or metaphysical sins of panthe- 
ism. If with an extreme idealist such as Schelling we explicits 
admit that there is a difference between the transcendental and 
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the empirical self, the judgments of the latter must, if they are 
true, conform to an order of things independent of them. 
Calling the latter, as well as the former, mental will not 
abolish their difference or change their relation. 

There is not, within the psychological view of logic, suffici- 
ent basis for rejecting the position of humanistic pra^atism, 
which in the interest of our volitions, faith or moral values, 
disparages all abstractions or invariant relations of nature that 
are norms or controls which we must follow if we wish to avoid 
error. In disregarding the invariant relations of the objective 
world which logic explores, F. C. S. Schiller follows Bradley’s 
view of science as fictional and merely practical. But neither 
human will nor judgment creates the physical or biological 
world, or even (by itself) the cultural institutions which mould 
us. We are effective only to the extent that we wisely recognize 
an order of existence independent of our likes or dislikes. 

Psychology may and often does take a dualistic rather than 
a monistic form. It assumes a world of nature in which there 
are individual things, and a world of mind in which are located 
all abstractions and relations between things. To this view there 
are two objections, of which we may take brief note. 

1. If relations can rightly be rejected from the objective 
world because they are abstractions, then particular objects or 
individuals apart from their relations are equally unreal becau:,e 
they are equally abstract. The world that we must assume in all 
intelligible discussion is a world of terms related in certain ways 
because of the nature of the objects studied or considered; and 
the progress of knowledge is a progress in the discovery of such 
relations. This is incompatible with the view that things exist 
in one world, that of nature, and relations in quite another, that 
of mind. And if we say all objects and their relations exist alike 
in the mind, the Word mirid ceases to have its original distinctive 
meaningjsince it then covers everything and nothing distinctive. 

2. If there is any difficulty about admitting the existence of 
relations in nature, that difficulty can in no way be cured by 
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placing them in the mind. For Berkeley’s argument against the 
existence of universals and abstract “ideas” as definite images in 
the mind is unanswerable on a nominalistic or psychological 
ba^. 

What may seem a metaphysically more neutral form of the 
coherence theory, regards any judgment as true if it coheres or 
agrees with all other judgments so as to form an all-comprehen- 
sive system, and false if it fails to do so. But while consistency 
is undoubtedly necessary it is not (by itself) sufficient to establish 
the categorical truth of any proposition, since all sorts of sys- 
tems can be and have been built up on false premises. Granted 
that contradictory accounts of the same object or universal can- 
not both be true, it does not follow that the falsity of either 
account will show itself in the presence of contradictory judg- 
ments within it. We may have to resort to immediate experience 
which is not in itself a judgment, though it may give rise to one. 
In any case, since the meaning of a judgment is its reference to 
some state of affairs, that which determines consistency cannot 
be independent of the objects judged, and the latter need not 
be restricted to other judgments. 

If we look at the matter somewhat more empirically, we are 
tempted to ask, “Does the act of judgment in fact always 
precede or accompany the statement of what we* call a 
proposition?” It would be absurd to deny that people sometimes 
really think and judge before they speak or write ; and it may be 
highly desirable that this should be more often the case, even 
though it would lead to a most painful reduction of pleasant 
learned and unlearned discourse. But to assert the dogma that 
every statement of a proposition is actually in fact nothing but 
the expression of an act of judgment on the part of the speaker 
or w^riter is surely to fly in the face of common experience. For 
not only are thoughtless assertions frequent, but few of us ever 
perceive the full meaning of the general propositions which we 
habitually assert. 

Let us take an ordinary example. A friend says, “All men now 
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violate tlie law ” I ask him. “What 1 Do you mean that I am 
guilty of some crime?” and he replies with some embarrassment 
“ I do not mean you in particular.” Shall I conclude that he 
wishes to insult me by denying my manhood? Would it not be 
more sensible, as well as more courteous, to assume that he did 
not realize the full meaning of what he said? If this example 
seems undignified, consider the case of a faculty or legislative 
committee that deliberates and drafts a rule. Who fully under- 
stands its meaning when it is enacted as a law? Experience 
amply shows that the authors are sometimes puzzled when some 
actual case comes up and they are asked to interpret the mean- 
ing of the rule which has resulted from their deliberations. 

The truth is that the meaning of assertions is more than a 
matter of. mere individual intention. In the history of every 
individual, speech is prior to thought. The child learns to utter 
words before he learns to judge and discriminate their mean- 
ings. And in adult life if we do not know the meaning of a word 
we inquire or investigate, as we do in regard to any other fact. 
Moreover, in the history of the human race, organic response is 
prior to judgment in the development of speech. Our conscious- 
ness of meaning is, for the most part, a development of the con- 
sciousness of our organic attitudes or “ sets ” toward other 
objects. Much can be said for the view that an act of judgment 
is necessarily involved in apprehending the meaning of any 
proposition. But we must not confuse the meaning of a propo- 
sition with our conscious apprehension of that meaning. The 
meaning of a passage in Homer or in the Magna Carta no more 
depends upon my judgment than my own actual existence in 
the past is created by my present judgment. 

Meaning in general is thus a relation between a thing and 
something else to which it points or refers. In this general sense 
a cloudy sky means ,the likelihood of rain, and a given bone may 
mean the former existence of a carnivorous animal. One may 
well contend that a bone is a bone and does not mean anything 
except to a mind that has certain information and judges 
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accordingly. But such information is about the real connection 
between things. The important point is that what anything 
means is in no wise created by our apprehension, but is 
pre-supposed by the latter. 

Against this view it has been urged that since the same object 
might mean different things to different observers, meaning can- 
not be a trait of the object itself. But a more adequate view of 
meaning regards it as a triadic relation between (i) an object: 
(2) that to which it points; and (3) a conscious observer. Thus, 
a field of goldenrod may mean to some the beginning of our 
beautiful American autumn, while to others it may mean the 
coming of hay-fever. While this is true, we must not confuse 
relativity with subjectivity. If we distinguish between the 
organic human being and the mind as the subject of knowledge, 
we can see that the latter as percipient is not a term in the 
perceived relation even when the same object has different 
effects on different organisms. In general any object has mean- 
ing if it serves as a sign of, or refers, to, something more than 
itself. The object need not be an existing one. It may be purely 
imaginary if it suggests something else, <5.^., Venus or Aphrodite. 
Even an impossible object may have meaning if it serves to call 
to mind other things than itself^ a griffin or perpetual 
motion. The latter term has meaning because it' calls to mind 
something definite, although impossible. 

This will enable us to deal also with the argument that the 
meaning of a proposition is purely subjective because there is 
always a certain conventional element in language. We can, to 
a very limited extent like Humpty-Dumpty, make words mean 
what we please. But all convention presupposes conmunication 
in a form which is ultimately not conventional, but grows out 
of the fact that the communicants live in a common world and 
respond in similar ways to similar s^Tiibols. If Columbus makes 
himself intelligible to the West Indians, it is because the signs 
or gestures which he makes bring the results he expects, and his 
response to similar utterances on the part of the Indians brings 

B* 
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them similar satisfaction which they manifest to him. It is 
impossible even to discover our misunderstandings except on 
t!ie basis of a common world which makes possible better mutual 
understanding. 

Even more obvious should all this be in the case of communi- 
cation through an established language, such as English, which 
has not been created by any individual or group of individuals 
living at any one time but has grown in the experience of count- 
less generations. No one individual can by his volition change 
its rules of syntax, though some grammarians, especially those 
ignorant of the history of the English language, have caused cer- 
tain idiomatic phrases to disappear [e.g,, the old English expres- 
sion, “ up and at ’em,*’ or the phrase, “ except he ”). Though 
language is a human fact, it is as objective as the air and the 
buildings that surround us in our cities. Linguistic forms may 
change but they are relatively among the most constant of social 
facts. 

Propositions then are not mere psychological acts of judg- 
ment independent of their linguistic expression or of a world 
beyond them. It is extremely doubtful whetlier any of us do 
really ever make judgments without the use of some linguistic 
medium. And it would be absurd to base exact logic, as the 
most rigid weighing of evidence, upon insecure introspective 
evidence. We conclude, then, that propositions aire linguistic 
forms with meanings that are objective relations bet^neen such 
forms and certain states of fact. Acts of judgment, however, 
are involved in the apprehension of those relations that are 
called meanir^s. 

2 . Pfopositions as Meaningful Symbols 

The movement of logical realisiii which has come from the 
study of mathematics and exact science has rightly emphasized 
the objective state of affairs asserted in every proposition. This 
has restored a precision and clarity to the field of logic which 
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^ve may without disparagement call “scholastic ” But in its 
reaction against the absolutism of ineffable monism, it has fallen 
into pluralistic absolutism or atomism which does little justice 
to the relativity of meaning. It is well to speak of gold, is yellow 
or Jones gave a hook to his 7nother as propositions of a definite 
sort. But neither of these can be regarded as having a complete 
meaning except in reference to the context or universe in which 
they occur. Their truth or falsity holds only when their meaning 
is thus completed. Gold is yellow sounds simple enough but 
what it means is an integrated part of, and depends upon, a very 
complex world. We cannot, therefore, tell whether it is true 
unless we have an adequate account of what gold is, what is 
yellow, and under what conditions it is that the latter holds true 
of the former. Thus, gold is not yellow except when it is in a 
certain light. That qualification is necessary to make our expres- 
sion true, and without it we have an incomplete symbol which is 
sometimes true and sometimes false according to the way we 
complete it. When not thus completed it is neither true nor 
false and therefore not a proposition at all. 

■ Moreover, there are expressions like those about the King of 
France, generally regarded as false propositions, for which there 
is no sufficient reason to suppose that the nature of things 
will ultimately either show them to be true or show them to be 
false. A great many people are thoroughly and profoundly 
convinced that there is a present King of France, such as the 
Duke of Guise. Are the facts in the case such as to determine 
that this judgment is false? It is conceivable that the two 
parties on this issue might ultimately agree on ail the purely 
existential facts in the case and still differ as to whether it is 
true or false that the Duke of Guise is the King of France, for 
one party may be resolved to adhere to the principle of legiti- 
macy, and the other party equally determined to accept the 
Republican decrees of expulsion as decisive. Both parties 
might then be perfectly well informed, perfectly consistent, 
and yet continue to differ. Is it then a proposition to assert that 


32 Propositions and Uncompleted Symbols 

there is not a present King of France? Obviously, there are 
many other expressions of the same propositional form which 
may turn out to be resolutions which the logicians generally 
do not regard as either always true or always false. We seem 
therefore to be left in the unsatisfactory state of talking about 
propositions and yet never being able to identify one with cer- 
tainty. If so, how can we assert that there are propositions? 
Yet the whole procedure of Russell’s Principles of Mathematics 
and of the Principia Mathematica clearly presupposes the 
existence of propositions of which examples are given. Can we 
avoid this difficulty by resorting to the device of interpreting all 
such expressions as formal : if p is a proposition then p implies, 
etc.? We cannot. For the latter assertion itself claims to be a 
proposition. Indeed, Mr. Russell himself, following Lewis 
Carroll, has clearly indicated the limitation of the principle of 
formalism^ and has used the paradox of Lewis Carroll to prove 
the impossibility of dispensing with all categoric assertions. 

The difficulty, however, is one which follows only for those 
who, like Lotze and the neo-Hegelians, ignore the distinction 
between formal and material knowledge (because of their ac- 
ceptance of the nominalistic dogma that abstractions are un- 
real). On the principle of polarity, there is no difficulty in 
admitting that certain verbal forms express or symbolize mean- 
ings that are never materially completed and yet have their 
conditions indicated, just as are the conditions of an infinite 
series of which we can tell definitely whether any proposed term 
does or does not belong to it, though we cannot have all the 
tenns before us. 

Granting that all propositions are true or false only in their 
ultimate ideal completion, we may look at their actual appear- 
ance and function which can be symbolized. We need not be 
frightened by the disparaging connotation of ‘‘ merely verbal ” 
or “merely linguistic.” Nothing is a symbol, such as is a word, 
or a proposition, unless it is taken, not as an entity in itself, 

^Russell, Principles of Mathematics, pp. 34-36. 
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but as meaning, signifying, or pointing to something more than 
itself. Such meaning may be a matter of endless study and in 
that sense exists only formally or virtually in the eternal present, 
to be seen only by the mind’s eye that is properly trained. But 
a logical realism can well be applied to, or be united with, such 
studies in the historical, social, and psychological nature of lan- 
guage as have come in recent years from Wundt, Jesperson, and 
Sapir. The work of Charles Peirce shows some of the possibilities 
of philosophical grammar and should serve to revive interest 
in it. 

What, now, distinguishes a proposition from other significant 
objects or symbols? It is usual to regard a proposition as an 
ordered group of words, the order being expressed by inflection 
or sequence. But a single word cogito or ambulo is clearly suffi- 
cient. The analysis of propositions into S is P or aRh is often 
illuminating, but not always fitting. Sometimes it is forced. 

Mr. Russell makes the distinction between a proposition such 
as John walks and the term John- walking to consist in that the 
former asserts something. What is the nature of logical as 
distinguished from psychological assertion? For the sake of 
brevity let me say dogmatically that it is location • — John's 
walking is an unlocated complex. When it is put into a time 
series it becomes John walked or John is walking. Some lan- 
guages like the Chinese often dispense with verbs, but the loca- 
tion is then indicated eidier by the order of the words or by 
intonation. When a child says Moon, the mother may under- 
stand the child from its tone or from its pointing as expressing 
the proposition, this is the moon. The demonstrative is sup- 
plied by gesture. | 

If such location of an object in some universe is what we (, 

mean by existence in general, then propositions assert existence 
while concepts or terms merely denote or name essences. 

The objective theory of the meaning of propositions has been 
generally rejected on the ground that it does not fit the nature, 

(i) of negative judgments, (2) of true assertions about non-exist- 
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ing or logically impossible entities, and (3) of false proportions. 

The assumption that a negative proposition cannot refer 
directly to the objective world but involves the rejec ion of a 
suggested idea in our mind, is based on a confusion. There is no 
valid reason for the denial that negative and positive judgments 
are correlative. The judgment that certain lines are parallel is 
ordinarily regarded as positive. But if we substitute i » not inter- 
sect for the term parallel, we. have a negative judgment. 
Clearly, there is no difference in objectivity between saying 
Only the brave deserve the fair, or All who deserve the fair are 
brave^ and saying Those who are not brave are undeserving of 
the fair. Undeserving and unworthy may be viewed as very 
positive facts, sometimes very poignantly so. The source of 
error in Bradley^ and Bosanquet^ on this point is that they select 
their negative judgments from a special type, namely, those that 
have for their immediate object not a state of fact but a personal 
judgment. Similarly erroneous is the notion that all negative 
judgments are essentially indefinite. The error here arises from 
the fact that when we affirm a complex proposition we affirm 
every part of it, while to deny such a proposition is to assert a 
number of alternatives, which seems less definite. But there is 
nothing inherently indefinite or indeterminate about the asser- 
tions of alternatives, and no less about positive than about nega- 
tive ones. In a limited universe of discourse, such as the months 
of the year, an assertion about those that do not have thirty-one 
days is as definite as one about those that have thirty days or one 
or two less. Negative judgments are indefinite only when our 
universe of discourse is unlimited. A false proposition must 
have meaning in order to be false. This means, according to our 
analysis, that it asserts a possible universe, but is false because 
it is not compossible or compatible with the universe of actual 
existence, and that the former cannot be located within the 
latter. Thus, propositions which are true within a specified uni- 

^Bradley, Principles of Logic, vol, 1, bk, 1, chap. 3. 

^Bosanquet, vol. 1, bk. 1, chap. 7. 
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verse, for example, in the Homeric Pantheon, may not be true 
when taken in the universe which we call the real or physical 
one. The relativity here, let us note, is not subjective. 

3. Interpretation 

The pcMnt of view indicated in this essay suggests an impor- 
tant but neglected set of real problems, namely, those of her- 
meneutics. A study of the rules for determining what a given 
statement means is of importance not only to .the philologist, 
including the historian, who must interpret documents, but also 
to the theologian and the lawyer, as well as the ordinary man or 
. womaQ in the business of living — to all, that is, who are con- 
cerned with the vital question of what some utterance means. 
Even tlieologians have tried to develop methodical rules in 
order to eliminate strained and arbitrary heretical interpreta- 
tions; and Roman as well as Hebrew and English lawyers have 
worked at rules for determining the meaning of legal proposi- 
tions. It is a provoking question as to how far, if at all, these 
rules enable us to get at the actual intentions behind the theo- 
logical or the legdl text. But logic alone will not solve material 
problems. It is sufficient if it calls attention to their nature and 
indicates the kind of evidence necessary or sufficient for such 
solution. 


Ill 


Meaning and Implication 

Though the rules which distinguish valid from invalid infer- 
ence, the core of the traditional logic, can be formulated with 
mathematical rigour and precision, the precise scope of logic as a 
whole has not been very clear. Considering the vast amount of 
writing on logic, there has been a marked neglect to deal 
explicitly and adequately with the basic question as to whether 
it is about being, thought, or language. 

There can be no doubt that, as a technique, modem symbolic 
logic has in recent times made fruitful advances beyond the 
power of the old rules of the syllogism. The history of science, 
however, shows that periods of great expansion and technical 
improvement, such, for instance, as prevailed in eighteenth-cen- 
tury mathematics or nineteenth-century biology, may be asso- 
ciated with loose or vague ideas as to philosophical funda- 
mentals. The founder of logic ^ a special stUjdy treated it not 
only as an organon, or, as we should say, a calculus, but also as a 
part of metaphysics or ontology.^ Its fundamental laws, those 
of identity, contradiction and excluded middle, he formulated 
as laws of being : Whatever is, is; nothing can both be and not 
be, etc. But as a result of the modern tendency to ignore onto* 
logical issues in favour of psychological ones, the view has 
prevailed since the beginning of the nineteenth century that 
logic was a branch of mental science, a study of how the mind 
works in the processes of conception, judgment and inference. 
Lipps summed up the modem tradition of Mill, Lotze, Sigwart, 
Bradley, Wundt, and Creighton, in the statement that “Logic 
is a psychological discipline, as certainly as knowledge occui's 

^Sce Aristotle, Metaphysics^ Book Gammai. 
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only in the Psyche, and thought, which is developed in know- 
ledge, is a psychical event.”® Assuming this, critics such as F. C. 
S. Schiller, complained that it was not suflSciently psychological, 
that it did not describe how men actually do think. The 
revelation of the close kinship between logic and mathematics, 
and the shifting of emphasis to objective categories such as 
classes, order, series, and material implication, at first 
strengthened or revivified the old Platonic view of the reality 
of universals, and weakened the subjective nominalism com- 
mon both to the followers of Hume and to the neo-Hegelians 
who had harped on the unreality of abstractions. This realistic 
note may be seen not only in G. E. Moore^s Principia Etkica 
and in Russell’s Principles of Mathematics and other of his 
earlier writings, but even more significantly in the later works 
of Josiah Royce. In Europe, Meinong’s Gegenstandstheorie 
was developed by way of reaction to Hume’s nominalistic 
treatment of relations; and Husserl’s phenomenology^ with 
its insistence that character or essence is not to be regarded as 
merely subjective, grew out of his early preoccupation with the 
logic of arithmetic and his criticism of Frege. Here in America 
not only did our neo-realists participate in this revived recogni- 
tion of the reality of universals, but even as anti-Germanic a 
critical realist as Santayana, recognized his kinship with Husserl 
in regard to the objectivity of essences. 

Today, however, we see everywhere signs of an emphatic 
return to an extreme nominalism, which reduces logic and pure 
mathematics to mere linguistic devices, and claims to have 
demonstrated thereby the essential meaninglessness of ethical 
and metaphysical questions. 

To those acquainted with the nominalist tradition from Sex- 
tus Empiricus and Himie to Mach and Fritz Mauthner, there 
is, to be sure, little novelty in the substance of this contention. 
It has, however, found some new support in the symbolic view 
of mathematics elaborated by the school of Hilbert and in the 

2Lipps, Gfundzuge der Logik, pp, 1-2. 
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work of the PoMi logicians on semantics and on the theory of 
language. Its hold on many of our younger philosophers is 
shown by the extent to which the grammatical term sentence is 
replacing the logical terni proposition. 

Without attempting any systematic treatment of the prob- 
lems involved, I wish to advance some considerations as to why 
formal or mathematical logic cannot entirely dispense with the 
categories of meaning and implication, and to urge that it thus 
cannot be reduced to psychology or to linguistics, but must have 
general ontologic reference. 

1. Meaning and Formal Logic 

Judged by its crucial importance for the solution of all sorts 
of theoretical and practical issues, the precise nature of meaning 
has received relatively scant attention. It is not surprising to 
find such neglect on the part of professional linguists, that is, 
men whose primary interest lies in amassing detailed knowledge 
of many languages. Their business in amassing the requisite 
amount of detailed information naturally leaves them little 
energy^ for theoretical reflection. Besides, it has been observed 
that few professional linguists are found among philosophers. 
It seems, as some contend, liiat preoccupation with sounds and 
words dulls the edge of speculation. 

More surprising is the fact that grammarians as a rule have 
failed to give the question of meaning adequate and explicit 
attention. But grammarians have been proverbially pedagogues, 
and, as a professional class, not distinguished by keen intellec- 
tual virility. The business of training young people makes them 
naturally respecters of authority and convention. This shows 
itself in their studious aversion to considering the language 
spoken by the great majority of their fellow men. English 
grammars refuse to consider English as s|x>ken by Cockneys or 
other members of the so-called vulgar multitude. Good or 
grammatical English usage is set by a minority who are in a 
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position of authority because of the possession of wealth, hi^ 
office, or other distinction. In recent times a few bold spirits 
lia ve ventured to assert the obvious truth that the main purpose 
of language is to make oneself understood and that the success 
in effecting such understanding is the main test of the goodness 
of any language. This view, however, meets an insuperable 
obstacle in the pervasive and deep-rooted snobbishness of 
mankind: 

Language, after all, is a form of conduct. All people try to 
imitate their “ betters.’’ And as education is, in the main, the 
privilege of the wealthier classes who can afford to send their 
children to school for the relatively long period demanded by 
grammarians, good speech thus becomes the mark of the 
wealthier classes or of those who are specially privileged 
through church connections or otherwise. 

Quite recently there has been a growing interest in grammar 
as a purely scientific study. But what such scientific students 
think of the conventional grammar taught in our schools is 
indicated by Professor Brunot, who writes as follows : 

Incomprehensible abstractions, pretentious yet for the most 
part empty definitions, false rules, indigestible lists of forms 
— one has only to turn over a few pages of any text book to 
find variegated specimens of sins against reason, truth and 
education.^ 

More surprising still is the fact that a thorough study of the 
problems of meaning has not come from logicians. This is prob- 
ably to be explained by the fact that the traditional logic has 
not kept close touch with the facts of language, and logicians 

rom UEnseignement de la Langue Frangaise, p.3, quoted in Ogden 
and Richards, The Meaning of Meaning (1923), p. 392. 

The French are notorious in taking pride in cultivating their 
language, so ^ that the situation is much worse as regards English 
grammar, which has been treated as a step-child among the grammar- 
ians themselves, who have been trained to regard Latin as the only 
grammar and therefore have neglected almost entirely a study of 
English up to very recently. See Lists of Sins in English Grammar in 
chapter 5 of G. Willis* The Philosophy of Speech (1919). 
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have unguardedly fallen under the influence of the traditional 
school grammars. This is illustrated by the uncritical use of the 
conventional categories such as noun, article, and the like, em- 
ployed by Carnap in his Logical Syntax, In Russell’s Principles 
of Mathematics there is, to be sure, an application of purely 
logical considerations to the traditional grammatical categories. 
But that phase of Russell’s work has had relatively little 
influence. 

A realization that logic is a part of science and not the whole 
of it, that it cannot pretend to settle questions of truth and 
falsity in all realms, has led to the view that it deals only with 
the forms of thought. Are we, however, offered a clear idea as 
to how the forms of thought differ from its content, or what 
indeed the former are apart from the latter? The whole dis- 
tinction between form and content when applied to a mental 
operation turns out to be a rather obscure metaphor. Nor does 
the modem concept of method by itself clarify the issue if we 
realize how inept and futile logicians are in dealing with the 
methods of any science when they are not fully informed as to 
its subject matter. Logic is thus faced with a dilemma. Either 
its subject matter is all truth and it is thus indistinguishable 
from the body of all the sciences and true knowledge, or else it 
is formal in the sense of being entirely empty. And how can 
that which is empty of all content have any meaning? 

At this point those who call themselves logical positivists 
boldly take the truly nihilistic position that formal logic deals 
with linguistic expressions without any reference to sense or 
meaning.^ In view of the great vogue which this school has 
attained, partly because of its obvious virtuosity in dealing with 
strictly technical issues and partly, I venture to add, because it 
is often easier to manipulate symbols than to consider carefully 
what it is that they symbolize — ^it has been remarked that the 
pencil on paper or chalk on the board is often more reliable than 
the man who uses it, and that is why he resorts to it — it is 
Logical Syntax of Language, 'pp, 1-Z. 
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important to guard against two errors in its position. These 
are : (i) that we can treat language or symbols apart from all 
meaning, and (2) that there is no difference between logical and 
merely linguistic considerations. 

I. No one, I take it, wishes to deny that the intelligible com- 
munication of something or otlier is essential to language and 
that this excludes meaningless sounds or marks. Can we, there- 
fore, speak of linguistic expressions where there is no sense or 
meaning? And can inferences be drawn from that which is quite 
meaningless? One is led to give an affirmative answer to both 
of these questions if one accepts the view that logic is concerned 
with linguistic expressions and is formal in the sense of being 
devoid of all reference to meaning. Professor Camap defends 
the position that logical inference is independent of meaning 
by an example : From Firots karulize elatically and A is a Pirot, 
we can infer that A karulize s elatically, without knowing the 
meaning of the three words or the sense of the three sentences. 
He admits however that these are sentences only because we 
assume that Pirots is a substantive, karulize is a verb (both of 
these terms are plural in the first sentence and singular in the 
others) and elatically is an adverb describing a way in which a 
process takes place. These expressions are therefore not 
entirely meaningless as would be undiluted gibberish.- If 
instead of Pirots we put the members of any class of objects ” 
and instead of karulize elatically we put are members of another 
class we have as an inference that a member of the first class, is 
necessarily a member of the second class. And this I submit is 
the actual meaning which Professor Carnap’s example suggests 
to anyone to whom the inference seems a valid one. This 
statement appKes to all possible objects irrespective of any of 
their specific or differential traits but assuredly is not therefore 
entirely meaningless. 

While engaged in manipulating his symbols, the mathema- 
tician or symbolic logician need not be concerned with any par- 
ticular meaning or interpretation of his p’s and q’s, though he 
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must be sure that in: his manipulation he is not illogical but em- 
ploys his rules of operation with logical consistency.^ But there 
is an obvious distinction between the science of mathematics 
and the art of arranging pebbles according to certain rules or 
patterns, or playing a childish game such as tick-tack-toe. For, 
though science as a human activity may well be called an art, 
it is of its essence that its statements should be applicable to 
some realm of nature; and, to be so, the sounds or marks which 
it employs must have some objective reference. If, therefore, 
our p’s and q’s, horseshoes or other marks were nothing but 
objects like pebbles, or the crosses and circles of tick-tack-toe, 
it would be difficult to see how mathematics could be the 
primary science and such an indispensable instrument in the 
discovery of physical and other truths which are surely more 
than merely linguistic. 

The operations of mathematics are in fact significant because 
they apply, not only to the marks actually used, but to all pos- 
sible objects. Just as the particular diagrams in Euclid are not 
the true objects of the demonstration but only aids to our im- 
agination to help us envisage the possible entities to which they 
can be applied, so do the various letters and other marks enter 
logic and mathematics, not in their status as specific physical 
objects, but rather as representatives of all possible entities. A 
mathematical statement has in this way reference beyond the 
immediate sounds or marks that enter it. It is, of course, essen- 
tial for a logical or purely mathematical system that it be formal 
in the sense of being independent of any particular embodiment 
or interpretation, but that does not mean that it must be devoid 
of all reference to sense and truth. In the latter case it would 
be ain empty, meaningless and frivolous enterprise. Truth or 

^For the laws of identity, contradiction and excluded middle are 
assumed or involved in any game or operational calculus. Any attempt 
to prove or derive them from other propositions must involve the 
assumption that our p’s and q’s remain the same throughout our cal- 
culation and that in any given context one or other of these given 
s>'mbols does or does not properly belong. 
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falsity 5 however, can be genuinely applied to inferences or 
mathematical operations, according as the latter involve state- 
ments as to what does or does not follow, or what is or is not 
possible within any system of transformations, 

2, The now popular view that logic and pure mathematics 
are merely linguistic, ue,, deal only with words and their 
arrangements in sentences, rests on a confusion between a 
truism and a falsehood. It is a truism that logic deteraiines 
what combinations of w’ords are meaningless because devoid of 
logical consequences. It is false that logic and mathematics are 
about words only, in the sense that they are in no way concerned 
with the world which words denote or to which they point or 
refer. Apart from such possible denotation we do not have any 
words or sentences at all but only physical objects; and the man- 
ipulation of the latter would be an exercise in acoustics or 
optics, and in no way linguistic. Those who insist on the 
linguistic nature of mathematics seem not only to be misled by 
this ambiguous character of verbal symbols, but to have fallen 
into the common fallacy of false, alternatives. Language and 
the objects which language indicate are properly distinguish- 
able, but it does not follow that their relation is one of mutual 
exclusion. Language itself involves physical, physiological, 
psychological and social-historical factors as well as purely 
logical considerations, and no absolute division between sen- 
tences about objects, and sentences about words, can be main- 
tained, since words are also objects and meaningless sounds or 
marks do not properly constitute sentences. Moreover logic and 
mathematics cannot be reduced to merely linguistic consider- 
ations. Lexicography or semantics as a branch of linguistic 
science is a description or account of what given physical 
sounds or visible marks have generally denoted under certain 
historical conditions among Germans, Romans, Turks, Bushmen 
or others. But we do not expect to solve all the problems of 
mathematics or logic, any more than the problems of physics, 
by merely consulting a dictionary, valuable or even indispens- 
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able as the information in the latter may be. Logic and mathe- 
matics are concerned not with the specific or physical elements 
or their historical relation to the things they denote, but with the 
most generally or abstractly possible relations between all 
objects of denotation. When we deduce the consequences of 
certain premises in geometry or rational mechanics, we are not 
primarily concerned with the dictionary meaning of words, 
though that may be a condition of speech. We are dealing with 
ceitain consequences of that to w'hich words point. 

It is well known that languages have phonetically lazy or 
inactive letters, such as ugh in English in the word ‘'thorough,” 
or ent in French, and similar forms. In the same w^ay languages 
have linguistically silent words, such as the word now in the 
sentence, “ Now at that time there was a certain man,” or the 
Greek men and de, sometimes called “enclitic.” These words 
fulfill the function of filling out the sound or volume of speech, 
for speech has its own volume apart from the meaning. These 
and other reasons indicate why the syntax of words cannot cor- 
respond fully to the meaning. There is no one-to-one corre- 
spondence between words and the things which words denote, 
and much less is that the case between words and ideas or 
thoughts. Syntax is indeed the most idiomatic aspect of 
language. Every language has a peculiar syntax as sho^vn by. 
the difficulty of learning to speak or write another language 
without falling into ridiculous error’s.. This is forcibly illus- 
trated by Mark Twain in his literal translation of the French 
version of the story of the “ Jumping Frog.” Indeed people 
generally have more difficulty in acquiring the syntax than in 
acquiririg the vocabulary. The question whether a given propo- 
sition proves another is surely not a purely linguistic one; it is 
not settled entirely by a knowledge of the grammar or syntax of 
any given language, but depends upon what is asserted, so that 
we can correctly translate from one language to another with- 
out affecting the* validity or cogency of any proof. 

If scientific proof in mathematics, physics or any other 
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science depended on the syntax of any language such as Ger- 
man; Arabic, or Turkish, then there could be no universal 
science, but only German, Arabic, or Turkish sciences or logics. 

2. The Nature of Meaning 

To see more clearly the relation between linguistics, physics 
and logic we must distinguish three kinds of meaning : { i ) verbal 
meaning as the denotation of words,® (2) material meaning, or 
the nature of things which we wish to understand, as when we 
ask for the meaning of the present rise or fall of prices, and (3) 
purely logical implication, which enables us to pass from prem- 
ises to conclusions irrespective of whether the former are in fact 
true or false. 

Nominalism may be identified with the assumption that verbal 
meaning is primary, and the other forms are metaphorical or 
derivative. This seems to me untenable on linguistic is well as 
on logical grounds. 

Let us note at the outset that words are not primary or essen- 
tial to language, if by the latter we mean significant communica- 
tion, Le.j, expressions which are understood by the speaker or 
writer in the same way as by the hearer or reader. We can 
communicate without words by gesture and in other ways sucli 
^as by drawing pictures. The gesture is not only the primitive 
form of language but is still a necessaiy part of it, as can be 
seen in watching people talk. Indeed, how else can the mean- 
ing of words be ultimately indicated except by some arrange- 
ment which will enable us to associate the words with the thing 
or operation pointed 4to or indicated ? Public orators are not the 
only ones who would be seriously handicapped if they were not 
able to move their arms or their facial muscles. Many things 
which otherwise cannot be adequately expressed can be more 
fully indicated by appropriate gesture or tone of voice. Indeed, 

®I use the f^ord “ denotation ” in the broad sense to include what 
Mill calls “ connotation.” 
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words become definite only by being used in sentences, or when 
associated with an object through organic communication such 
as demonstrati^*e gesture, pantomime, or variations of tone and 
stress. The adult life of scholars or bookish people is so much 
engaged in written language and in putting words together, 
that it fosters the illusion that words are the basic or primary 
elements of language. A little reflection on the way a child 
Jeams to communicate its wishes or desires, or the way the in- 
comparable Charlie Chaplin communicates many things which 
amuse us, indeed the way in which even brute animals generally 
communicate their desires, shows clearly that verbal meaning 
is derivative and presupposes some recognition of a common 
world. 

Unless two individuals recognize the same objects, they can- 
not have common symbols. When we translate from German 
into English or from sign language into speech, what is the test 
of the equivalence of the expressions, if it is not that they denote 
or point to the same object? The perception of the material 
meaning or nature of the object symbolized is therefore essential 
to the recognition of verbal equivalence. Thus, children begin 
by using the same word regularly for many different things; and 
it is only through the fact that they fail to communicate their 
wants or to attain their objectives that the meaning of words 
gets more defined. 

That complete definiteness of denotation is seldom attained 
for any word by itself is obvious on an examination of any 
scholarly dictionary which enumerates its different meanings. 
But dictionaries gather only the main types of meaning. The 
subtler shades which the same word can have in different con- 
texts evade attempts at exhaustive description or enumeration. 
It may not be true, as was alleged by Spencer, that the manbers 
of certain tribes cannot understand each other in the dark; but 
it is certainly true that without the proper intonation, you can- 
not communicate in Chinese. Even in English the meaning of 
such a sentence as, // he slay me. yet will 1 trust him, is com- 
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pletely altered by a rising inflection, as in the sentence, Oh, yes. 
Syntax, while not irrelevant to meaning, may thus be a poor 
guide to it. That it is the context of the objective situation that 
gives definite meaning to our words, is seen in the fact that we 
often can tell in reading a passage what word has been left out. 
The more we are familiar with the subject matter, the easier it is 
to interpret the meaning or text; and if we aie unfamiliar with 
a subject matter, e.g., Roman law, we may fail to understand a 
sentence even though the meaning of ev^ery wrd is defined in 
our dictionar)^ In general, knowledge of the meaning of all the 
w'ords in a sentence may be inadequate to give the meaning of 
the sentence. . This can readily be seen in translating from one 
language to another. Now if we fix our attention on the actual 
process by w^hich words acquire meaning, or, more generally, on 
the way objects become signs or symbols, we find that such ob- 
jects are originally parts of larger situations or complexes, and 
their meaning is their pointing to or representing something 
beyond themselves. Thus, the sound moon acquires its meaning 
in a situation in which it is accompanied by the gesture of 
pointing to the earth’s illumined satellite. So the sound more 
gets to be significant if it is accompanied by an increase of food 
or some other desired addition. And from the point of view of 
this analysis, any physiological symptom or physical sign has 
meaning. Thus rapid breathing means a weakening of the heart 
which will show itself in the pulse; and similarly a heavy cloud 
or a certain state of the barometer means rain. 

In actual common discourse w^e do often use the term meaning 
as synonymous with the nature of things; as when we speak of 
the meaning of economic crises, or anything else which we wish 
to understand. Thus, Ogden and Richards might properly have 
called their book The Nature of Meaning instead of The Mean* 
ing of Meaning. Many, to be sure; find it difficult to agree that 
a heavy cloud can literally mean rain. They regard such an 
expression as metaphorical. But every metaphor is an implicit 
analogy, and any two things can be analogous only if they have 
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some common element, relation or pattern. May we not then 
say that anything acquires meaning if it is connected with, or 
indicates, or refers to, something beyond itself, so that its full 
nature points to and is revealed in that connection ? Preoccu- 
pation with introspective psychological considerations leads us 
so to emphasize intuition as to consider it the essential element 
of all meaning. But such a view is not necessary. 

3. Words and Sentences 

The last point brings us to the consideration of the relation 
between words and sentences. 

Professor Carnap seems to reduce logic, mathematics and 
metaphysics to syntactical sentences, which he contrasts sharply 
with sentences about objects. I do not pretend to understand 
him, for I cannot see how logical and mathematical statements, 
if they are characterized as devoid of sense or meaning, can 
also be true or false. Nor do I understand what difference, if 
any, he draws between- logical and linguistic syntax. But to any 
suggestion that words denoting objects are primary and that 
the meaning of sentences results from the synthesis of the mean- 
ing of words, we must reply that this is an illusion, that in fact 
words are more or less arbitrary fragments into which purely 
conventional usage breaks up phrases or clauses. Commonly 
recognized sentences like “ Gome,” or “ Go,” the Latin “ Veni.” 
or “Cogito,” or the Greek “ rpa<^oj, ” or our interrogative 
“Well?” do not seem to result from any synthesis of different 
words. But it is not necessary to settle this point or the inteimin- 
able controversies among philologists as to what precisely is a 
word and what is a sentence. It is sufficient for logical purposes 
to note that any analysis of what is commonly called a sentence 
into words fails to exhaust its meaning and is not a very reliable 
guide to it. It is the fallacy of reduction to suppose that a phrase 
or sentence is equivalent to the words that compose it. 

Doubtless, uninflected languages like English are great aids 
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in the analysis of objective meaning. But it is well to insist that 
not only is the primary force in the development of language 
practical or organic rather than noetic or analytical of ideas, but 
that purely phonetic considerations, arbitrary symbols, custom 
and their habitual analogies enter into the verbal sentence 
structure of all languages. For this reason, the syntactical rules 
of any human language can never be purely logical. Gram- 
matically, good^ potential, former, existing, are all adjectives 
when applied to the noun king, but in meaning they move on 
quite different levels. Is the notion of the future more complex 
than the notion of the past simply because we can express past 
action by one word (I) saw, whereas the future requires at least 
two, (I) will see, and sometimes more, as (I) am going to see? 
Doubtless “I have a pain” or am in pain” is more analytical 
than the more primitive “Ouch,” but it would be misleading 
if we took the in of “I am in pain” or the have in the expression 
“I have a pain,” as essential parts of the meaning which we wish 
to convey. We say, “I have money in my pocket,” “I have to 
go home,” and the French say, “I have wrong.” Can we say 
that the “have” in these cases is of any aid in the analysis of the 
real meaning of our sentence? That is the error of those who 
identify words with the elements of meaning. 

Words form a discreet linear series, but what any assemblage 
of them denotes may be continuous, and often is so. Any syntax 
ihust arrange words in order of “ nextness,” but things or states 
of affairs are not necessarily so constituted. 

There is doubtless a genuine and important inquiry as to 
which combinations of words succeed and which fail to express 
real meaning, but such inquiry necessarily involves objective or 
ontological reference. Thus it is meaningless to speak of draw- 
ing a perpendicular to two o’clock or sewing a button on an 
explosion. Why? Surely not because of the nature of the words 
as mere sounds or marks^ but because of the nature of the 
objects denoted. Perpendicularity is a property of two lines in 
a certain relatioii to each other, and two o’clock is not a line at 
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all but a point in time. The process of sewing a button 
requires, by definition, a physical body, which an event such as 
an explosion is not. 

This brief indication of the condition for significant com- 
binations of words fits in with our contention that words are 
incomplete symbols and verbal meanings are fragments of real 
meaning. Words have as much meaning as they do because 
they are defined by being used in sentences or their equivalents 
in gesture ; and they can be combined only with such other frag- 
ments as are complementary^ parts of the originally defining 
wholes or unities. This becomes obvious when we deal with such 
combinations as round squares, or 2 x 3 = 7. In such cases, the 
individual words have verbal meaning, but analysis of the 
defining categories shows that no possible objects can be denoted 
by these combinations of words. For such combinations involve 
self-contradiction or the mutual annihilation of parts which 
leaves us nothing. Whether certain combinations of words that 
seem intelligible by themselves do or do not have real meaning, 
is thus a significant inquiry, and not something always com- 
pletely given by linguistic or syntactical form. Certainly no 
formula relating simply to the grammatical categories of the 
terms used, such as, for instance, noun, article, etc., can guaran- 
tee that a given combination will have meaning. 

We may also add that sometimes we have the form but not 
the substance of intelligible statements. For example : “ ’Twas 
brillig and the slithy toves did gyre and gimble,” etc. Our 
analytic friends might well treat such combinations as propo- 
sitional functions with euphonious sounds instead of the usual 
x’s, y’s, v’s and z’s. Thus we may say : It was a state of x, and 
the y kind of v’s did perform the operation of z, etc. But how- 
ever we put it, it is of the utmost importance to realize that pro- 
positional functions are not absolutely meaningless or devoid of 
all objective reference. Propositional functions are blanks which 
may be filled in with any one of a number of variables, and they 
may differ from each other as much as does an application blank 
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for a position^, from the blank for an income tax return. Unless 
properly filled in they all remain blanks. Yet. one represents 
something common to all actual applications and the other 
something common to all proper income tax returns. We may 
say the same of all general statements. The law of multiple pro- 
portion, for instance, fails to identify or describe fully any speci- 
fic chemical reaction. But it does indicate a repeatable pattern 
in nature. Such patterns or universal forms, .though readily 
distinguishable, have no separate existence apart from particu- 
lar embodiments. Such embodiment would make them particu- 
lars, as Aristotle pointed out long ago. But it is equally neces- 
sary to realize that specific objects or happenings do not exist 
apart from the forms or relations which determine them. The 
former would indeed be meaningless if they did not fit into cer- 
tain categories which show them to be a part of an interrelated 
system — ^and this involves logical implication between the con- 
stituent parts. 

To sum up : The attempt to make logic a matter of syntax of 
words assumes the primacy of words as essential to language. 
This obviously is false. We caii convey information without the 
use of words in any way, for example, through the derisive laugh, 
or other forms of non-verbal expression. This may be illustrated 
by a story current at Harvard University. Students who 
regarded themselves as budding literary geniuses were in the 
habit of reading their papers to Professor C. One student made 
an appointment with Professor C to read to him an essay of 
which he was very proud. After a short while Professor C fell 
asleep. The student waited awhile, and then, seeing no sign of 
Professor C awakening, he put the paper into his pocket and 
started to walk out. Just then Professor C woke up. The 
student remarked, ‘T am sorry I did not have the benefit of your 
criticism ” “ Why,” Professor C remarked, “ is not sleeping a 
criticism?” ‘ ' 

Even when words are used, they need not be significant in 
themselves. Such expressions as **pish posh,” “tut tut” and the 
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like, convey devastating criticism, or blank denial or contradic- 
tion. Indeed, it is hard to determine what is a word.^ The 
grammar of most developed languages, such as English, Greek 
or Latin, is moulded by non-logical considerations, which some- 
times produce illogical results. The differences between gram- 
mar and logic are thus notorious, precisely because practical 
considerations often do violence to rules of grammar and syntax. 
A good example is the use of double negatives for the sake of 
emphasis. If the function of language is the communication of 
ideas, the double negative may produce an intended result 
without any uncertainty or indetermination. 

There can be no one-to-one correspondence between words 
and what they denote, because in addition to the blanks or lazy 
or useless words described above, there are also in all languages 
pleonasms, homonyms, synonyms, and other verbal forms, pro- 
ducing ambiguities which in fact result in indeterminations as 
respects meaning or significance that can be obviated only by a 
knowledge of the subject matter or context. Sometimes the same 
word denotes opposites or contraries, such as “let” which 
denotes allow and prevent; or “fast” which denotes a kind of 
motion or fixed position, as in stand fast. Sometimes the word 
“or” stands for a relation of mutual exclusion and sometimes 
for a relation of identity, as in the case of words in apposition, 
a.s for example in the phrase, Queen Victoria or the so\^reigri 
of Great Britain. Indeed the prevalence of ambiguity in words 
is so notorious and has been remarked so often that it is amaz- 
ing to find logicians who call themselves positivists blithely 
ignore that fact by refusing to take it into account in their 
uncritical acceptance of the dogma that syntax or some combin- 
ation of words is always adequate to give us a definite meaning. 
Without a knowledge of the context, any combination of words 
may fail to convey a determinate meaning. 

Finally, the sharp distinction that Carnap and others have 

’C/. Professor Riess' more than one hundred definitions of what is a 
word. 
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tried to diaw between expressions of emotion and factual 
statements seems to me invalid, since an expression of emotion 
may also contain, and frequently does, a statement of fact. 
Consider highly emotional expressions such as Jesus calling the 
Pharisees “ vipers,” ‘‘ whited sepulchres,” and the like. Can we 
say such expressions are entirely devoid of descriptive meaning? 
Similarly, imperatives also contain implicitly reference to the 
conditions imder which they hold. Thus, we are in the habit 
of saying ‘Tf it please your Honour,” but we may abbreviate it 
in other cases to “ Please ” and even omit the word Please ” 
and put the imperative simply : ‘‘ Come ” or Do this.” 


4, Implication 

We can now consider more closely the relation between real 
meanings and logical implication. The failure to distinguisii 
clearly between formal and strictly logical implication, called 
by some logicians entailment, has led to the familiar paradoxes 
for wh^ch many cures have been offered. Peirce and others 
have called attention to the fact that purely logical implica- 
tions have no significant alternatives. The assertion that ‘‘ x is 
a man implies x is mortal for all values of x” is a formal asser- 
tion which may turn out to be false; but the assertion that 
there may be a fraction whose square is equal to 2, or 
Mill’s assertion that in some other planet 2 + 3 might not equal 

5, can be shown to be self-contradictory and thus meaningless 
as a whole, even though all the individual words of it seem sig- 
nificant because they are so in other sentences. 

I think, however, that we can go further and insist that 
logical implication, strictly speaking, cannot be limited to 
propositions, if the latter are defined as material assertions that 
are always true or always false. 

It was a great service to philosophy when Mr. Russell brought 
in the notion of material implication as a connecting relari^ 
between propositions. In doing ^is he sbow^ed clearly w at 
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Peirce and Bradley had indicated before him, namely, that 
logical principles such as that of the syllogism are the forms but 
not the premises of specific arguments. This cut the ground 
from all the attempts to prove the idealistic or spiritual view of 
the universe on strictly logical grounds. It also helped to show 
that we must not confuse the illative relation between what is 
asserted in two or more propositions, and the psychological pro- 
cess of drawing inferences or perceiving that relation. Despite 
the great technical success, however, of the Frincipia, insuffi- 
cient attention has been directed to the nature of strictly logical 
implication. Those who assume, as Russell does, the primacy 
of the propositional calculus, naturally think of implication as 
a relation between propositions. But if we realize that logical 
implication is indep'endent of the truth or falsity of our hypo- 
theses or premises, we can recognize, as indeed Russell himself 
does, that implication holds between propositional functions, 
e.g.) X is a man implies that x is mortal. But if so, we may as 
well substitute terms or concepts for propositional functions and 
say that it is manhood which implies mortality. The sentence, 
“The Bolshevik Revolution took place in 1917,” is generally 
taken as a proposition, and the phrase, “The Bolshevik Revo- 
lution of 1 91 7,” is taken as a term or concept. But is there any 
difference in their implications? It is sufficient to urge that if 
the distinction between a proposition and a concept is that the 
former must be true or false while the latter need not have that 
character, then deduction need not be limited to propositions, 
since expressions which are neither true nor false may have 
logical consequences. Truth and falsity apply to statements, 
but logical relations may be viewed ontologically as the invari- 
ants in the transformations of all possible objects. Logical 
implication is thus a necessary element of real meaning. 

It has become the fashion to refer to logical propositions as 
tautologies, and there is no harm in using this term if by taut- 
ology we mean the assertion of exhaustive possibilities, such as 
“Madrid will be captured within a month or not.” But any 
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suggestion that logical statements are tautologies in the sense 
that they are devoid of any real or objective reference is alto- 
gether misleading. It is surely not insignificant to ask whether 
there may be constructed with ruler and compass a circle equal 
in area to a given square. This question involved long and 
arduous explorations, taking over 2,000 years. At no point can 
such inquiry be said to have been meaningless. 

Furthermore, we have the historic fact that such inquiry (in 
the form of mathematics) has proved to be the most fruitful 
instrument in the exploration of nature. It is because strictly 
logical implications or, if you insist, tautologies, exhaust the 
field of possibility that they serve as the necessary though not 
sufficient condition for materially significant inquiries in the 
field of nature. 

The great objection to the ontological interpretation of 
logical rdations has been the fear that if this be granted, we 
shall be 'opening the gates to the deduction of empirical or 
factual determinations from a priori considerations. This, how- 
ever, is a non sequitur. From that which is common to all pos- 
sible transformations of objects, nothing can be legitimately 
deduced as to that which characterizes some particular sub-class 
such as specific physical objects. It is only by recognizing the 
validity of universal, the implications between propositional 
functions, that we are enabled to avoid both the Charybdis of 
false rationalism which tries to deduce particular existences 
from pure uiMversals, and the Scylla of blind positivism or 
empiricism which either denies genuine universal or by dubious 
induction tries to deduce them from mythically self-sufficient 
particulars. 

What is it that we do when we apply mathematics to physics 
and deduce the logical consequences of such a statement as that 
of the law of gravitation? We disregard all the qualities which 
characterize specific physical entities and we show that if any- 
thing at all has certain traits, it will necessarily iiave certain 
others. The mathematical deduction proceeds by rules that are 
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independent of the specific traits involved because they are 
applicable to all. The mathematics itself may then be regarded 
as a mere tautology, but the meaning of any statement about 
physical nature would be incomplete without it. Logical impli- 
cation is thus a necessary though not a sufficient condition of 
physical meaning. 

Consider any statement about the nature of any object. 
What can we say about such a thing as a table without includ- 
ing its possible transformations ? If, for instance, we say it has 
mass, we mean that certain things will iiappen under certain 
conditions. Thus, not only do all physical laws have reference 
to possibility, but concrete statements about this or tiiat physical 
object would be incomplete if we were to exclude reference to 
the possible. Facts are meaningless except as parts of a system ; 
and science is possible and applicable to the actual world pre- 
cisely because the actual world has repeatable patterns which 
can be abstracted and connected according to certain invari- 
able relations. Real meaning, the nature of things, thus con- 
tains as one of its elements the logical invariants which hold of 
all possible transformations or of all possible objects. 

When we are concerned with adding to our factual know- 
ledge, we must be guided by a sense of what is necessary to 
complete the existing knowledge. No actual material knowledge 
can by itself determine the content of additional knowledge. 
The growth of such knowledge depends on new experience. 
Yet the directions of such growth, or the conditions which this 
new knowledge must meet in order to fit into what we already 
know, are determined by logical or ma'thematical considera- 
tions. What is called logical analysis is an exploration of the 
field of possibility. Such procedure may be called empirical in 
the sense that our possibilities are w^ays in which elements of the 
actual world can be arranged or transformed. Without such 
possible applications formal logic would be entirely •meaning- 
less. But it is rational in the sense that no new contingent facts 
can be the result of our logical analysis and that its procedure 
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is not detennined by any contingent fact. This is what is 
familiarly expressed by saying that there can be nothing in the 
conclusion which was not contained, or, to be more exact, 
implied, in the premises. 


5. Meaning and Verifiability 

What is verification? We speak of verifying a document, or 
reference, or quotation, when we want to make sure of its 
authenticity, without thereby raising the question of its mean- 
ing, although if the meaning is strange or unexpected we may 
resort to verification in this sense to allay our doubt. But an 
undiscriminating acceptance of empirical operationalism has 
identified the process of verification with the very existence of 
meaning, and led to the consequent assertion tiiat metaphysical 
and ethical propositions are meaningless because unverifiable. 
A little reflection, however, shows that while the verification of 
airy hypothesis does depend upon its having meaning (in the 
sense of logical consequences) it is quiie arbitrary to assert that 
those consequences must be of the special kind involved in 
certain physical experiments. And it is clearly a metaphysical 
dogma of doubtful verifiability to assert that there is nothing 
in the world other than physical events or operations. 

Carnap and others deny that any unverifiable proposition 
has meaning. This seems at the outset a violent tour de force. 
We do not ordinarily think the meaning of anything is identical 
with its verifiable consequences. All sorts of statements are 
ordinarily deemed significant or meaningful without it ever 
occurring to us to undertake their verification. Such is the case, 
for example, with ordinary suppositions, invitations, 
statements of problems, expressions of doubt, questions, state- 
ments of inmiediate perception, and statements of logical 
implication. Surely these and other types of intelligible state- 
ment have meaning without being verified. I say to someone, 
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‘‘Consider the case of a man drowning.” This is an intelligible 
statement that does not call for verification. 

Carnap, in general, identifies the verification of any propo- 
sition with its perceptible consequences, without, however, 
considering the exact nature of the perceptible, which, I take 
it, includes all objects of sensation — the audible and the touch- 
able, as well as the visible. Now, as James has shown in iiis 
Principles of Psychology, there is a difference between sensa- 
tion and perception. Perception depends, among other things, 
on our attitudes towards a given problem which interests us 
and of which we are thinking. 

Consider the proposition, “There are no snakes in Ireland.” 
Surely that is intefiigible and presumably has meaning. But 
how can we verify it? Suppose we travelled all over Ireland and 
saw no snakes. Surely that would not be an adequate verifica- 
tion. In fact, Carnap’s assertion that unverified statements are 
meaningless is not itself verified. But that does not render it 
meaningless. Its significance lies in its use as a postulate of pro- 
cedure, and this suggests a limitation of the narrow positivism 
or empiricism, in that it takes no account of any procedural 
postulates. 

The process of verification involves two undertakings : first, 
we must deduce the consequences of the proposition to be veri- 
fied; and second, we must examine these consequences to see 
whether they agree with or contradict the proposition in 
question. Now it is obvious that if a proposition were utterly 
meaningless, we should have no way of verifying it ; in that case 
we should have no ground for discriminating between what 
and what does not follow from the proposition. Utterly mean- 
ingless groups of words have no consequences, for only that 
which has meaning can have consequences. ' In point of fact, 
the process of verification is not at all simple. Take, for instance, 
rhe question whether there is or is not an ether, and whether it 
has or has not a “drag” on light rays. Some people did object 
that the issue was metaphysical, for they could not imagine any 
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experimental consequences from an assumption of its exist- 
ence, but the Michelson and Morley experiment devised a 
method of determining whether there is or is not such an influ- 
ence on light rays. 

Now the process of thinking out the possibility of such an 
experiment obviously depends on fortuitous circumstances. It 
requires ingenuity to think of such an arrangement as will 
decide the issue, and this requires knowledge of nature as well 
as the faculty of inventing new situations. Before such situations 
are invented, the original issue surely does not remain meaning- 
less. Charles Peirce, a real philosopher who grew up in a labora- 
tory and spent most of his life in experimental work, laid down 
the experimental or pragmatic theory of meaning as follows : 

Consider what possible practical consequences the truth or 
falsity of the proposition in question may involve. These conse- 
quences constitute the meaning of the proposition in question. It 
will be seen that this test involves mental experiments, Le.^ ex- 
periments in imagining possible consequences. By this test any- 
thing which has any conceivable consequences has meaning. 

Consider the verification of purely mathematical propositions, 
such as a proposition about prime numbers. These propositions 
are surely verifiable, but not by any physical experiment. They 
require purely logical perceptions — that is, determinations of 
the question at issue whether certain propositions do or do not 
imply others. This is equally true of cases of direct sensory 
perception. 

Carnap leaves out of account the fact that, as James pointed 
out, all perception depends on the problems that we set our- 
selves. And Poincare pointed out the fallacy of the assumption 
that simple perception can produce absolute determination, 
since in all scientific work we have to correct our protocol 
readings by general theoretical considerations such as doctrines 
of probable error. 

The fundamental error of the positivists arises from the fact 
that they view the w’orld solely under the categories of deter- 


6o Meaning and Implication 

minate existence and non-existence, losing sight of the twilight 
zones in which most of our statements are made. They paint the 
world exclusively black or white to the utter neglect of the greys 
or other intermediate colours. I ask a man how soon will the 
war stop, and he replies with a shrug of his shoulders, which, 
though only a gesture; shows that he understands my question 
just as if he said, ‘T don’t know.” We are justified therefore in 
assuming that the question was understood — that it had mean- 
ing. Significant questions surely have meaning even before 
they are verified. 

We may conclude tliat the realm of meaning is broader than 
the realm of propositions, that within this broader realm there 
are many instances of meaning without verification, and that 
even within the realm of propositions meaning cannpt be 
limited to verification, for while the full meaning of any general 
theorem requires some exemplification, leading to verification, 
it is not true that without verification propositions are utterly 
meaningless. 

Carnap’s rejection of all metaphysical issues as unverifiable is 
too sweeping. Thus he rejects the issue of materialism as meta- 
physical. But materialism involves what is the essence of Car- 
nap’s physicalism, namely, the assumption that all phenomena 
in nature will show' perceptible consequences. This I submit is 
the ordinary meaning of materialism. The issue is not com- 
pletely settled or decided, because we cannot remove possible 
doubt as to whether consequences which are not directly per- 
ceptible do or do not take place. 

Similar difficulties arise in characterizing as metaphysical, 
and therefore meaningless, the issue' of spiritualism. Men of 
keen intelligence and extensive scientific experience have 
believed that the dead can communicate by words through 
intermediaries. If so, that would tend to prove the possibility 
of life beyond death. I do not argue for such a belief. I am 
merely suggesting that it is not meaningless. 

Consider the issue between \dtalism and mechanism. Surely 
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this is a metaphysical issue which involves experimental conse- 
quences* Thus Driesch and others have argued that the organ- 
ism has efficacy over and above the efficacy of any of its parts, 
and this is inconsistent with mechanism. But Jacques Loeb and 
others adduce a host of experimental consequences to show the 
validity of the mechanistic view. It is not necessary to decide the 
issue. It is enough to deny that it is meaningless. For the experi- 
mental consequences of one or the other view are legion. 

We may extend this point of view to apply to other meta- 
physical issues, but that is hardly necessary. Such issues may be 
hard to settle definitively, because we do not have enough 
knowledge, and it may even be wise in that case not to bother 
about them. But it requires a strain on our credulity to believe 
that the issues which have agitated humanity so deeply through- 
out the ages are entirely devoid of meaning, and that men like 
Aristotle, Plato, Lotze, Leibniz, Kant, Spinoza and others, com- 
pletely failed to realize this prior to its recent discovery by the 
logical positivists. 

It maybe as Kant, the greatest metaphysician of modem time, 
suggested, that we cannot have any kriowledge beyond the realm 
of possible experience, but this leaves the question undetermined 
as to what are the limits or realms of possible experience. 
Surely it is not meet for a philosopher or other serious thinker 
to quench all doubt by dogmatizing about that which we can- 
not know with certainty, though we have to risk our life, happi- 
ness and ultimate salvation on such guesses as we call faith. 

According to the current popular view, a universal proposi- 
tion is verified when its particular consequences are foimd to 
hold true in experience. Clearly, however, we can never exam- 
ine all the temporal consequences of a genuinely universal 
hypothesis; and to argue that the truth of an assumption is 
proved when some of its consequences are found to be true 
is recognized in logic as an elementary fallacy. The popular 
view of verification, however, fails to distinguish it from con- 
firmation ; and we know that all sorts of faiths can find confirm- 
ee 
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ation no matter what happens. What distinguishes complete 
scientific verification from such confirmation is not only the 
ability to predict what will happen but the ability to predict 
something inconsistent with any known alternative hypothesis. 
Now the elimination of such alternative hypotheses because dis- 
proved by some actual occurrence does not prove the one veri- 
fied. Of course we may assume that all the possible hypotheses 
are before us. But such an assumption cannot be proved by any 
finite number of experiments or actual particular observations. 
Verification only shows an hypothesis to be better than its alter- 
natives because it explains something that the others fail to do. 

From this very brief analysis, it should be clear : (i) that it is 
impossible to restrict the meaning of a proposition to those con- 
sequences which turn out to be true in actuality — ^for we must 
be able to deduce consequences from false propositions in order 
to prove them false; and (2) it is precisely because natural 
science cannot prove an hypothesis to be absolutely true but 
only to be better than the others in the field, that it can make 
progress. Those who begin with the absolute truth cannot 
improve upon it. 

But, we may ask, why is it that though crucial experiments are 
logically necessary for complete verification, the actual history 
of science shows relatively few instances of them? A number of 
different factors in the situation may well be invoked to explain 
this fact. But one is especially relevant to our present discus- 
sion and that is that not all the hypotheses of science are such as 
can be refuted by a single experiment. No single throw of a 
penny can refute the assertion that the probability of a penny 
falling head is one-half. Indeed, there are many who, like the 
astronomer, Pibctor, hold that the assertion that the probability 
of a penny falling head is one-half will not be refuted by fifty 
consecutiveoccurrences of the penny falling tail. I do not think 
the latter view ultimately tenable. After all, it is experience 
which must decide what is the proper probability of a penny 
falling head. But it is the experience of a long run. Similarly. 
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some methodological postulates may prove unwieldy and the 
assumptions underlying them untenable. But in the nature of 
the case it requires more than one experiment to demonstrate 
this. 

If we thus distinguish between short range and long range 
verification, or if you like, between the direct and indirect forms 
of it, we see that not only metaphysics, but history and many 
fields of natural science, are not verifiable in the former way, 
but at best only in the latter way. Thus, we cannot today 
directly verify the existence of George Washington by any 
single experiment Or observation which would conclusively 
disprove the possibility of his non-existence. Every bit of evi- 
dence in favour of the historicity of George Washington may be 
explained by some other hypothesis. The reason for maintain- 
ing the historical view is that its denial requires invoking all 
sorts of other assumptions that conflict or are inconsistent witii 
SO many of the assumptions that we cannot change. Without 
committing ourselves to the coherence theory of truth, we must 
recognize that the objects of true propositions are so connected 
as to form some sort of a world. Now metaphysics or general 
philosophy tries to formulate some world view using general 
principles to enable us to integrate all our knowledge. Its truth 
cannot therefore be conclusively tested by any one particular 
experiment, least of all by a purely physical one. Metaphysical 
propositions are perspectives. They deteraiine the point of 
view from which all human experience or all our sciences and 
anticipations can be coordinated. 

Certainly the man who belieyes that we have a Divine Father 
to look after us will see the particular events of human history 
in a different light than one who believes that the world is 
governed exclusively by physical forces. The two will certainly 
have different views as to the efficacy of prayer. The man who 
believes in the immortality of the soul regards life not only as 
continuing beyond death but also as less dependent upon bodily 
phenomena even during our earthly existence. One may take 
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the agnostic position and say tiiat the evidence in favour of the 
existence of God or the immortality of the soul is inadequate 
to prove anything. Or one may take the position that what little 
evidence we have points more to a negative than to a positve 
answer. But neither position will justify the assertion that the 
question as to the existence of God or the immortality of the 
soul is altogether meaningless. 

Let me^ in the interests of clarity, insist that I am not arguing 
for the traditional Theistic view of the world, nor am I denying 
the tenability of the physicalist point of viev/ as an hypothesis. 
What I am doing is denying the validity of the pretended proof 
that all metaphysical propositions are essentially meaningless. 
Of course one can define meaning in such a way as to restrict 
it to purely physical phenomena in actuality, but no theorem 
as to objective existence can be disproved by a mere definition. 
We cannot disprove any doctrine as to ultimate existence with- 
out involving ourselves in some other doctrine of a metaphysical 
character, that is, of assumptions beyond the physically actual. 
For the assumption that there is nothing beyond the physical is 
in itself essentially metaphysical. It is a postulate, not an 
empirically known fact. 

It is interesting to observ^e the logical analogy between the 
old idealistic argument that there cannot be an unknowable, 
and the positivistic argument that it is meaningless to spealc of 
anything beyond the phenomenal. Both arguments seek to de- 
rive a highly debatable proposition from what is at best a bare 
identity. You can, of course, arbitrarily choose to define the 
words being and knowable identical, but you cannot prove 
anything significant by that procedure. For the possibility and 
likelihood that there are existences which we do not know and 
may never know, cannot be thus eliminated. Similarly, you may 
identify the words meaningful and physical by an arbitrary 
definition or resolution. But the difference between what is 
ordinarily meint by meaning and by physical existence cannot 
be thereby wiped out. You may believe, as I do, that there is not 


Meaning and Verifiability 65 

enough evidence to prove the existence of disembodied spirits. 
But you cannot contend that the doctrine of physicalism is sig- 
nificant and yet maintain that its negation is meaningless. 

Logical analysis, as practised by Carnap, seems to be another 
term for what used to be called the fallacy of division. Thus 
Carnap tries to do away with the possibility of metaphysics or 
ethics by trying to show that they are neither empirical, nor a 
priori, nor tautoiogous, nor instances of logical analysis. In 
point of fact, • even die wildest metaphysics contains many 
empirical elements as well as purely logical propositions. 

If you break up any doctrinal whole into its constituent parts 
you cannot find the original whole in the separated parts. Meta- 
physics has always been a striving after ultimate synthesis, as 
opposed to what Berkeley called minute philosophies. 

In what sense, if any, are metaphysical propositions verifiable? 
Assuming metaphysics to denote that which is beyond physics, 
as God, the immortal soul, etc., metaphysical propositions are 
obviously not verifiable in the way in which propositions about 
physics are verifiable. One may say that faith in God strength- 
ens his life, and that is a postulate or resolution that takes the 
issue out of the field of ordinary proof or disproof. More disput- 
able becomes the contention that not merely individuals, but 
masses of people who believe, are better off or lead better lives 
than those who do not believe. The issue is inherently compli- 
cated because of the number of factors involved in deciding 
what masses do live better lives, or to what that is due. 

^ If metaphysics is taken in a wider sense of general philosophy 
or view of the world it is obviously not directly verifiable, since 
metaphysical theories do not attribute to objects specific traits 
that can be experimentally shown to be absent. When a meta- 
physic does make such assertions it is in fact making assertions 
about natural science. Facts are cross-sections or selections from 
the temporal stream; and not only metaphysics but all sciences 
are general perspectives from which facts are viewed, or schema 
into which they are arranged. Paiticular experiments telling us 
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what happened at certain instants cannot exhaust the nature 
of things. There are always possibilities beyond what any num- 
ber of past experiments can have exhausted. [Speaking meta- 
physically or ontologically we should say that things are never 
complete but are always actualizing some of their possibilities 
and excluding others.) Now, the world of knowledge cannot be 
restricted to isolated events, for all knowledge includes an im- 
mediate element and some constants in respect to which things 
change. The category of time, for instance, is formally complete. 
It can be so defined. But that which it includes cannot be com- 
pleted at any one instant. All knowledge, therefore, assumes a 
formal element that is a necessary condition of all existence but 
not sufficient to determine the specific conditions of any actual 
experience. The ultimate individual, the ultimate particularity, 
is inexpressible in words that are repeatable. From the point of 
view of actuality there is no complete world, but the process of 
completion proceeds on certain lines or threads of identity which 
are the rules of logical consistency. And as this is a proposition 
often asserted by both positivists and idealists, we can agree 
with both, to the extent that they agree with each other. 

To summarize our discussion of the last section : the realms 
of meaning and verification cannot be co-extensive. In order to 
be capable of verification any proposition must have sufficient 
meaning to enable us to deduce definite consequences, and to 
devise decisive experiments which will enable us to tell defi- 
nitely whether such consequences agree with or contradict any 
part of the proposition at issue. But the realm of meaning is 
wider than the realm of verification. Questions and postulates, 
for example, are significant or meaningful even before we have 
means of verifying them. Intelligence consists in doubting pro- 
positions, i,e,, entertaining the possibility of their being either 
true or false. It may well be contended, of course, that we- do 
not have, the full meaning of any proposition before us until all 
the consequences can be determined, but that does not 'justify 
the contention that before such determination is made the pro- 
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position remains altogether meaningless. That would be equiva- 
lent to the process of climbing up a ladder and then denying 
its existence. (The identity of interrogatives or questions with 
what the logicians call “propositional functions” has been noted 
by Dr. Felix S. Cohen.®) 

The assertion that ethical propositions are meaningless is part 
of the traditional positivistic misconception of scientific method 
in supposing that it must be restricted to facts of actual exist- 
ence. It misses the fact that logic, mathematics and all general 
theoretic sciences are directed to determine what is possible and 
what is impossible. No knowledge can exhaust the actual par- 
ticular individual. In referring to any particular object or event 
science aims rather at getting at those abstract traits which it 
has in ccmunon with other objects and which are relevant for a 
given system. And every practical endeavour must likewise 
restrict itself to some abstract phase of the things we are con- 
cerned with. Every time we act rationally or deliberately we 
balance the possible consequences of different courses of action 
only one of which can be realized. Ethical judgments are con- 
cerned with what men generally should do if they wish to be 
wise or completely rational in their choices. And though its 
elaboration is beset with almost insuperable difficulties there is 
no conclusive reason why ethics may not follow the ideal of 
rigorous scientific method — systematizing not only judgments 
of existence but also judgments as to what is desirable if certain 
ends are to be attained.® 


is a Question?” 39 Mpnist (1929), p. 350. 

^The positivistic argument against the possibility of ethical science 
is treated in somewhat greater detail in chapter 8, Values, Norms and 
Science, infra. 


IV 


Concepts and Twilight Zones^ 


The three main theses which I wish to support are : 

I. That concepts are signs, generally verbal, pointing to 
invariant relations or transformations in the natural world 
(as against the classical doctrine that they are always generic 
mental images). 

IL That, though these invariant elements make the definite- 
ness of science, there are elements of indetermination in the 
denotation of concepts, regions in which opposite statements 
are equally true. 

III. That the relative extent of illumined focal region and 
twilight or penumbral zones varies with different concepts, and 
that the recognition of such variation provides important help 
in dealing with various logical and metaphysical problems, in 
the classification of intellectual temperaments, and in practical 
affairs. 

1 . Concepts and Signs 

According to the classical doctrine adhered to in our text- 
books cm logic, psychology, and education, concepts are general 
images abstracted from percepts. We begin our mental life with 
percepts of this or that table, this or that metal, etc. In the pro- 
cess of comparison the features in which the different tables or 
metals vary, drop out, and the common elements are thus 
abstracted from the particular instances and are formed into 
generalized pictures of all the tables or metals we have seen. 

^Thc substance of this chapter was published m The Journal of 
Philosophy^ voh 24 (1927), p. 673. 

68 
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The essence of conceptualism is that this composite picture 
exists in the mind only, and that only the particular tables or 
metals really exist in nature. 

Against this view the following points may fairly be made : 

1 . Concepts are not general images 

(a) Against the possibility of general ‘"ideas” (as images or 
pictures), the argument of Berkeley seems to me still valid. A 
general picture of every possible triangle could itself be neither 
equilateral nor isosceles, nor scalene, and yet there cannot be a 
triangle that does not fall into one of these categories. The 
same objection can be repeated against the “idea” of an animal 
that is not vertebrate or invertebrate, of a metal that hasmot the 
colour of either iron or mercury, gold or silver, etc. There may 
be “ideas” or images so blurred and vague that they cannot be 
said to be definitely particular, but such “ideas” are certainly 
not what we refer to when we speak of the definite concepts 
of the exact sciences, 

(b) Recent psychology seems to justify tihe doubt, expressed 
long ago by Burke, as to whether people who understand what 
is meant by rights liberty, justice, etc., have any corresponding 
ims^es other than the words or sotmds, and whether even more 
concrete concepts universally arouse any other images in the 
course of ordinary rapid conversation or reading. 

{c) In any case, it seems clear that the determination of the 
meaning of concepts like ratio, energy, gravitation, normal 
distribution, etc., is entirely independent of the psychological 
question as to what images, if any, are in our minds when we 
think of these objects, just as the question concerning the 
physical structure of objects is independent of that relating to 
the character of our retinal images. 

2. Concepts not mere sums of abstract characteristics, 

(a) The classical doctrine views all concepts as formed by 
abstracting the marks or characteristics common to all instances 
to which the concept applies. The mechanical view of these 
marks as external to each other leads to a mechanical interpre- 
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tation of the “law” of the inverse proportion between the exten- 
sion and intension, as if it were universally true that the wider 
our generalization, the less significance it can carry. If this were 
always true, knowledge of the general could never give us 
increased insight into particulars : we could never understand 
osmosis the better for knowing the nature of pressure, nor 
human physiology the better because of our knowledge of ver- 
tebrate physiology, nor English grammar and law because of the 
study of general grammar and jurisprudence. The classical 
notion that every concept is composed of a definite number of 
distinct characteristics leads consistently to the old rationalistic 
distincJtion between analytic and synthetic judgments(c/. Kanf s 
Introduction to the Critique of Pure Reason). This theory 
breaks down in its account of the necessary and yet fruitful 
character of deduction, a breakdown which is not relieved by 
Kant’s invention of a priori intuitions of time and space, which 
turn out to be unverifiable and entirely unnecessary for actual 
mathematical procedure. 

{b) Against the classical doctrine we may also urge the exist- 
ence of concepts which have only one object, die physical 
world, the science of arithmetic, absolute zero, Buddhism, or 
the history of mankind. Whether or not we accept Russell’s 
theory that a relation sudhr as difference has no instances and 
that whenever two things differ, there we have the same relation 
of difference, there can be no doubt that concepts such as 
difference denote relations that cannot be reduced to pio- 
perties of things, like their colours and weights. . 

3. Concepts concerned with relations or transformations 

Any survey of the actual concepts of modern science will show 
that they are all predominantly concerned with relations, opera- 
tions, or transformations rather than with classes or kinds of 
things and their qualities. The emphasis of classical logic on 
genus and species was probably due to the fact that Aristotle’s 
principal scientific preoccupation was with classificatoiy'^ zoolog>^ 
and botany and that British empiricists like Mill had no wider 
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range of primary scientific interests. In any case, it is clear that 
classification is but a subordinate feature of modem science, 
which is dominated by experimental statistical and mathemati- 
cal considerations. Hence modem logic, to the extent that it has 
•actually come into contact with modern science (as it has in 
mathematical logic), has been forced to give up the universality, 
or at least the primacy, of the old analysis of everything into 
substance and attribute. To view number, for instance, as a 
quality of things leads to insuperable difficulties when we come 
to deal with complex numbers or real numbers like the square 
root of two, difficulties which are avoided when we recognize 
that even integral numbers are operations, viz., the correlation 
of all similar groups or aggregates. If we ask what is common to 
all the letters of the alphabet, we can hardly expect a significant 
answer unless we start with the concept of the alphabet and 
recognize a certain identity of function in all the letters. The 
relational or operational logic has thus proved to be far wider 
and more serviceable than the older classificatory logic. All the 
truth of the latter can be maintained in the former by interpre- 
tating concepts of genus and species in terms of functions with 
variable terms. Thus a table is anything which serves a certain 
purpose in certain ways; an animal is not a composite picture 
or a bundle of properties common to cow and starfish, but 
anything which behaves in certain ways, etc. 

4. The meaning of concepts 

Stated positively: Concepts are signs {mainly audible or visible 
words and symbols) pointing to invariant relations, i.e,, relations 
which remain identical despite the variations of the material in 
which they are embodied. Significant concepts, therefore, enable 
us to arrange in order and hold together diverse phenomena, 
because of some real unity of process or relation which consti- 
tutes an eluent of identity between them. As our knowledge 
develops and our concepts become more comprehensive they do 
not become thinner or less significant. On the contrary, they 
become more significant because, as they are cleared of acciden- 
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tal asscxiations, they point to relations and operations which 
really unify diverse phenomena and reveal unexpected, charac- 
teristics. Thus the term “mass” begins in mechanics by pointing 
to the quality, of resistance to touch, which varies in complex 
ways; when, however, it is developed and defined more 
abstractly as a ratio between forces and accelerations, we are 
enabled to perceive an element identical in mechanical inertia 
as well as in light, electricity and gravitation. That which thus 
enables us to correlate diverse phenomena also enables us to 
imderstand each the better. The concept “French” is not neces- 
sarily thinner or less significant than that of “Parisian.” The 
meaning of the term “European” does not involve drbpping of 
all differences between French and German but, on the contrary, 
makes this difference significant by deriving it from the opera- 
tion of a common nature working under different conditions — 
geographical, political, etc. Deduction is thus fruitful to the 
extent that we start from real unitary or universal transforma- 
tions that retain their character when applied to all sorts of 
diverse material, or when joined to all sorts of subsidiary trans- 
formations. 

This view also enables us to cut the ground of the sceptical 
arguments of Bergson and James that concepts are static and 
fixed and cannot grasp the nature of reality which is ever chang- 
ing or growing. It is rather the ordinary percepts of tables, 
metals, animals, etc-, which represent the inore or less habitual 
cross-sections of the changing world. But the genuine concepts 
of science/especially the mathematical ones, denote the relations 
or transformations that are the clues to the understanding of 
the various changes about us. Tfiis they do by making us see the 
pattern of these changes and the invariant characteristics which 
make things keep their identity throughout the change. We thus 
explain both the fact of change and the reason why things seem 
to have the relatively fixed nature which they do show. 

The new logic does not deny the categories of substance, 
tilings, and qualities, but it provides greater scientific insight by 
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viewing tilings not merely as bearers of qualities^ but more sig- 
nificantly as also centres for changing relations and capacities. 

5. The objective theory of meaning 

According to the prevailing view, the relation of meaning 
which holds between signs and the objects to w’hich they point is 
in the mind only. This is a truism if we hold that both signs and 
that which they denote are equally mental. But in this case the 
term “mental*’ denotes everything and does not exclude any- 
thing, and thus becomes too wide to characterize the specific 
nature of meaning. If, however, we view mind as something to 
which there is an external nature, the relation of meaning can- 
not be merely mental, but must in some way exist or subsist in 
the same external nature in which we find the physical sign 
and the terms between which it holds. This does not deny the 
existence of consciousness in organisms to which certain signs 
become significant because of certain physical happenings. We 
may even admit the existence of private and purely conven- 
tional signs (artificial memoranda, ciphers, etc.), but the con- 
cepts of science clearly presuppose a common natural world in 
which communication may be established by means of the iden- 
tity of relations which hold between certain conventional and 
natural entities. That conventional language has a natural basis 
becomes clear when we examine the process of establishing a 
language between those who had no communication before, e.g., 
Columbus and the West Indians, or a child and his parents. 

2 . Twilight Z^nes 

It is commonly recognized that scientific concepts introduce 
definiteness and precision into our view of the world. This 
recognition is generally associated with the view that the world 
of nature is always definite and that only our ideas of it are 
more or less indefinite. It seems to me that there is a sense in 
which there 4re also regions of indeteimination in the natural 
world itself. At any rate the objective denotation of our con- 
cepts may. be of different degrees of definiteness. 
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Definiteness is generally produced by sharp antitheses and 
rigorous dichotomous divisions based on the logical principles 
of contradiction and excluded middle. These principles, our 
logic books warn us, do not mean that everything is either white 
or black, soft or hard, warm or cold, virtuous or sinful. For there 
may be things that belong to neither alternatives. Velocities are 
neither white nor black, virtues are not literally soft or hard, etc. 
But our logic books do not warn us against the much more 
serious common error of denying that things can be both white 
and black, soft and hard, warm and cold, alive and dead, visible 
and invisible, though, of course, not in the same relation or 
respect. It is the neglect of this needed warning that makes the 
term logical frequently used as a term of deserved reproach. Wc 
may be most vigorous anti-Hegelians and realize the intellectual 
suicide involved in denying or even softening the distinction 
between opposites. Yet we must grant that of things in transition 
there are times when opposite predicates are equally true. We 
cannot, in fact, draw an absolutely sharp dividing line between 
day and night, or say when a man ceases to be alive and be- 
comes dead. No distinction seems sharper than that between 
the visible and the invisible. Yet actually there is no sharp line 
dividing what we see from what we do not see. If we disregard 
the rapid mobility of our eyes, our field of vision at any moment 
is neither finite nor infinite, but tapers off from the illumined 
focal regions of attention to the region of the invisible.* 

How do we reconcile the absoluteness of logical distinctions 
with the actual coexistence of opposites in these twilight zones ? 

The answer is that the laws of logic apply to : the realm of 
essence, f.^., to natural existences only in so far as they are de- 
terminate, If nature means the realm of the determinate, then 
obviously all the indetermination exists in another realm which 
we may call may a, mind, ov something else, and which will neces- 
sarily have to be viewed as non-natural. If, however, nature in- 
cludes both detennination and indetermination, our empirical 
view of things can be explained as well as the growth of scienti- 
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Gc or mathematical knowledge. On the nominalistic theory 
that concepts are mere words or sounds, or on the conceptualist 
theory that they are something in the mind only, nature is 
entirely alogical and there can be no valid explanation of 
nature should conform to the laws of the logical operations of 
a mind to which it is external. But according to the realistic 
theory nature is determined by operations which our concepts 
denote, and obeys the laws of logic to the extent that it is so 
determined. There is, however, nothing in logic or nature to 
prevent the existence of complexes in which contrary tendencies 
are conjoined. The law of contradiction is that nothing can be 
both a and not-a m the same relation. But physical entities or 
complexes of relations admit and often demand contrary deter- 
minations within them. Of any given individual it may be true 
to say that he is generous and not generous at the same time. 
The truth of both of these statements becomes clear and deter- 
minate if we draw a distinction and say^ he is generous to his 
family and in public charities, but ungenerous to his employees 
and economic competitors. A body cannot be moving north 
and south at the same time, but it may be pulled both north and 
south,* and its actual path may be the resultant of the two oppo- 
site poles. The law of contradiction does not bar the presence 
of contrary determinations in the same entity, but only requires 
as a postulate the existence of a distinction of aspects or rela- 
tions in whidi the contraries hold. 

The last example suggests that to make logic applicable to 
empirical issues, we must employ the principle of polarity. By 
this I mean that the empirical facts are generally resultants of 
opposing and yet inseparable tendencies like the north and south 
poles. We must, therefore, be on our guard against the univer- 
sal tendency to simplify situations and to analyze them in terms 
of only one of such contrary tendencies. This principle of 
polarity is a maxim of intellectual search, like the principle of ’ 
causality, against the abuse of which it may serve as a help. If 
the principle of causality makes us search for operating causes. 
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the principle of polarity makes us search for that which prevents 
them from producing greater effects than they do. In physical 
science the principle of polarity would thus be represented by 
the principle of action and reaction, and the principle that wher- 
ever there are forces there must be resistance. In biology it has 
been expressed by Huxley, in the aphorism that protoplasm 
manages to live only by continually dying. This finds its ethical 
analogue in the mutual dependence of the concepts of self- 
sacrifice and self-realization. Philosophically it may be general- 
ized as the principle, not of the. identity, but of the necessary 
copresence and mutual dependence of opposite determinations. 
It warns us against the greatest bane of philosophizing, to wit : 
the easy artificial dilemma between unity and plurality, rest and 
motion, substance and function, actual and ideal, etc. Professor 
Felix Adler has used the figure of the scissors to denote the fact 
that the mind never operates effectively except by using both 
unity and plurality like the two blades which move in opposite 
directions. Professor Marshall, in his Principles of Economics, 
has used the same figure to denote the mutual dependence of 
the economic factors of supply and demand. At other times the 
action of our jaws in mastication, or the nece^ity of applying 
a brake when you are going down hill, have appealed to me as 
representative figures of what I have in mind. Physical science 
employs this principle to eliminate the vagueness and indeter- 
mination of popular discussion in which opposite concepts, like 
good and bad, hot and cold, large and small, remote and near, 
can be applied to the same thing. Such vagueness is eliminated 
by substituting concepts of numbers and measures, which enable 
us to pass from relatively indeterminate issues as to whether our 
object is large or small, hot or cold, to the more definite issue, 
how many yards, how many degrees of temperature, etc. Simi- 
lar progress might be made in philosophy if we recognized the 
indeterminateness of certain issues as to whether certain things 
exist or not, by asking, exist how or in what senje. 

From the point of view of the principle of polarity, twilight 


Twilight Zmies 77 

zon^s are regions about the point of equilibrium of opposite 
tendencies. For this reason all concepts which swallow up their 
own negatives, like the concepts of reality, existence, experience, 
the universe, etc., are essentially indefinite in meaning. 

We conclude, then, that, while in the realm of fonnal or 
strictly logical concepts there can be no twilight zones, such 
zones are always present in the realm of psychical and physical 
existence. Whatever dfficulties or possible contradictions may 
be found in the foregoing account, the facts seem certain that 
ail words or combinations of words which do not point either to 
an inarticulate here and now or to purely logical relations do 
point to a universe in which there are elements of indetermin- 
ation, or at least of different degrees of definiteness. 

3 . Applications 

That the relative extent of twilight zone and focal illumina- 
tion varies with different concepts can be made evident if we 
barely juxtapose concepts like a long distance^ a da/s journey, 
and thirty- five miles, or a good machine and one that is seventy 
per cent, efficient, or an unpopular magistrate and one that has 
a majority against him. This recognition of the diversity in the 
extent of the twilight zone can be applied in logic, metaphysics, 
psychology, physics, economics, politics, art, social life, and 
religion. 

I . Formal Logic, (a) In the doctrine of definition our analysis 
helps us to understand the greater definiteness of groups of 
words giving the meaning of a single one, e,g,, defining the 
Nordic type by the colour of eyes, hair, etc. It also enables us to 
see the importance of using in our definition terms with smaller 
penumbras than the terms defined. 

{b) In the doctrine of division and all that depends upon it 
we are warned against the widespread fallacy of supposing that 
any classification of natural objects can have the absolute rigour 
of logical division. The twilight zones between the classes of 
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plants and animals, between vertebrates and invertebrates, need 
not disturb the biologist whc^e principles of diversion are based 
on concepts of wide and significant application. For practical 
purposes also we must adopt classifications that have even larger 
overlapping regions, for example, the sane and the insane, the 
normal and the abnormal, the well and the sick. It would be 
the height of unwisdom to refuse to adopt a useful classification 
because it breaks down in a practically negligible number of 
cases. But the confusion between the practicality of empirical 
classifications (to be tested by their applicability) and the abso- 
luteness of division based on logical principles, is perhaps the 
most fruitful source of philosophic error. No other group of 
intellectual workers is so addicted to the use of sharp alternatives 
and to the easy assumption that things must be in one of the 
compartments we provide for them a priori. There is reason to 
suppose that most philosophical errors (except when dealing 
with purely logical concepts) are downright fallacies; and meta- 
physical certainty as to matters of fact is the result of ignorance 
of anything to contradict our assertion. 

2. Metaphysics, Our analysis enables us not only to avoid 
nominalism and conceptualism, but also to see the inadequacy 
of two types of realism, to wit : the atomic and the organic. 

By the atomic type I mean that which tends to think of the 
world as devoid of genuine transitional or twilight zones. It thus 
includes such philosophies as the Kantian, so far as the latter is 
addicted to absolute metaphysical distinctions all in black and 
white without any greys, perhapses, or probabilities. This type 
'of thought is strong in examining the logical characteristics of 
diverse concepts ; but it generally tends to overlook the variation 
of their objects and the dependence of such variations upon the 
universe in which they occur. The great philosophical weakness 
is its uncritical reliance on sharp dilemmas between the ideal 
and the real, the material and the spiritual, the static and the 
dynamic, the mechanical and the organic, the old and the new, 
the active and the contemplative, etc. Philosophers who regard 


Applications yg 

their point of view as functional, dynamic, organic, and new. 
may resent their metaphysics being placed in the category of 
the atomic. Yet to the extent that their arguments rest on sharp 
alternatives between such concepts as substance and function, 
their roots are in the soil of atomism. 

By the organic type of metaphysics I mean the tendency 
which disparages sharp antithesis and distinctions, and thus 
confuses all things into one grey mixture. (Neo-Hegeiians, like 
Bosanquet, seem to me to be typical of this tendency). It has 
its logical roots in the view which regards the nature of concepts 
as determined by the contexts in which they occur, and thus 
tends to arrive at the logical conclusion that it is the whole uni- 
verse that is the real subject of every significant proposition. It 
thus tends to call attention to the complexity of things and to 
avoid superficial clarity. But it systematically undervalues the 
importance of abstractions and does scant justice to the relative 
independence of the various parts of the world. The absolute 
totality of things is too indefinite (as well as the object of too 
much ignorance) to explain anything in it. 

3. The Rationalistic and Mystic Types of Intellect, This new 
analysis of atomic and organic metaphysics suggests the possibil- 
ity of viewing thinkers as predominantly either rationalistic or 
mystic. The rationalists are those who love sharp distinctions, 
clear subdivisions of structure, and hate blurred outlines and 
overlapping areas. They regard themselves as the clear-Tminded, ' 
opposed to the muddy-minded mystics. But the mystic is con- 
scious of the wealth of being and possible experience, not yet 
made definite, which perhaps never can be made definite. 

Your symbols, he says to the rationalist, are clear and stand 
next to each other in definite lines; but that to which they point 
is wider and deeper. The clearness and definiteness are dearly 
purchased at the price of comprehensive and deep sensibility. 
Clarity may be the result of superficiality, concentration and 
wilful narrowness. 

One might be tempted to say, with Levy-Briihl, that the 
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mystic type is more primitive, that the vague consciousness is 
more primitively substantial, and that distinctions are the result 
of intellectual experience. A great deal of evidence can be given 
for this view, to wit : primitive religious experience, the reliance 
on the mutterings of frenzied priestesses, and the belief that the 
demented are possessed of superhrunan wisdom. But it should 
also be noted that children and the intellectually imdeveloped 
are extreme rationalists. They divide all things into the good 
and the bad. In their popular novels and melodramas as well 
as in their fairy tales all characters are black or white, heroes 
or villains. Perhaps it would be better to say that what is primi- 
tive is the aversion for distinctions, or fine discriminations. The 
unreflecting man dislikes to be asked what he means by good 
or bad, etc. And he is irritated if, in answer to his questions 
whether you believe in God, you tell him that that depends on 
his definition, of God. Thus melodrama and fairy tales are 
rationalistic in the sharp distinctions which they draw between 
the good and the bad characters, but mystical in their refusal to 
sub-divide and introduce many sub-types. All heroes, villains, 
princes, and princesses are of the same mould. 

4, Practical Applications, [a) If we revert to our example of 
the relative extent of twilight zone in the concepts of long dis- 
tance, a day's journey, and thirty-five miles, we can make clear 
to ourselves the importance of measurement. It eliminates the 
vagueness of individual estimates by correlating them with 
phenomena of small variability, such as the length of the day, 
the length of rods and chains, etc. 

(6) The same extraordinary usefulness of mathematical con- 
cepts in eliminating the waste of indeterraination, shows itself 
also in the organization of our social institutions. In politics 
we have on the one hand the essentially twilight concepts of 
social welfare, the good of the state, national honour, etc., and 
on the other hand the concepts of majority rule, proportional 
representation, taxation based on percentage of income, etc. 
Passing over the whole field of economics where the application 


Applications 8i 

of our doctrine is too obvious^ it is well to note how the life of 
legal institutions which aim to delimit human interests and to 
avoid conflicts, depends on the effort to find concepts with 
smaller twilight zones to replace those with very large ones. 
One illustration may suggest many others. It is generally recog- 
nized that some people are not competent to conduct their own 
affairs. The efficiency of the law depends on finding concepts 
more definite than the practically vague one of incompetency. 
Hius the law has to invent machinery for determining legal 
insanity, and it fixes the age of discretion at twenty-one (for 
most civil purposes). When does a man become twenty-one 
years of age? To remove some actual indefiniteness in people’s 
answers to this question the law has had to invent a special rule 
to determine just when a man becomes twenty-one. In these 
as other matters, such as when the day ends and night begins, 
the laws attains definiteness by utilizing the results of mathe- 
matical astronomy. In general, in law as in politics and econo- 
mics, the value of substituting definite knowledge for vague 
beliefs is obvious. The law, therefore, endeavours to delimit 
the boundaries of conflicting interests as sharply as the facts ^ 
will allow. But here as elsewhere the drawing of sharp lines has 
its dangers, and every legal system does violence to the finer 
social susceptibilities by its ignoring of individual differences. 
Hard and fast rules also depress social initiative and make 
legalism a curse. Hence the best legal minds always recognize 
the necessity of equity or epieike which comes into play with 
the sense of justice of the individual judge. 

In social life, art, and religion, rules are as necessary as else- 
where for security and for economizing the fitful tides of life 
and inspiration, but the danger of rigid rules is clearest in these 
fields. And human wisdom consists in recognizing both the 
supreme claim of rational effort and its pathetic inadequacy. 


V 


On the Logic of Fiction^ 

The traditional Aristotelian logic is essentially the logic of 
classes of existences or facts. While the fundamental principles 
of this logic can never, I believe, be shown to be false— and in 
that sense there cannot be a strictly non-Aristotelian logic — it 
has in modem times been shown to be of limited applicability. 
In the first place, being inspired by classificatory zoology as the 
ideal science, it cannot come as close to the actual methods of 
the mathematical and dynamic sciences as does the more mod- 
em logic of De Morgan, Boole, Peirce, Peano, Frege, Russell 
and Whitehead. To attadn the results of the latter by syllogistic 
methods w^ould be, if not impossible, so cumbrous as to be 
devoid of any utility. In the second place, the Aristotelian logic, 
being fundamentally based on the primacy of individual or 
particular existence, inevitably tends to belittle the metaphysical 
status of universals, relations, or processes. This tends to create 
an initial positivistic bias against mathematical or theoretic 
science, and against normative sciences such as ethics or jesthet- 
ics. For these sciences deal primarily not with existing things or 
facts, but with laws or ideals of what must be or should be, and 
they could have no right to the claim of being sciences if it were 
true that logically oiganized science can deal only witli what 
factually is. However, as it is undoubtedly true that all sciences 
depend on theoretic or mathematical methods, and that all 
judgments on human relations involve the normative standpoint 
of valuation, it becomes clear that the logic of existences 
depends upon the logic of validity. Moreover, since all devel- 

^The substance of this chapter was published in The Journal of 
Philosophy . vol. 20 (1923), p. 477. 
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oped sciences depend upon the process of comparing the con- 
sequences of rival hypotheses, it follows that correct or valid 
consequences can also be drawn from false hypotheses. The 
realm of valid logical inference is, therefore, wider than the 
realm of factual existence. Theiogic of fiction belongs to this 
realm of non-factual logic. 

Aristotle himself in a famous passage in his Poetics clearly 
rejected the positivistic implication of his logic, by asserting that 
poetry is truer and more earnest than history (or factual investi- 
gation). This dictum, which is generally felt to contain a pro- 
found truth, cannot be justified on the Aristotelian logic which 
divides all propositions so sharply into the existentially true 
and false as to leave no room for poetry or fiction except in the 
realm of the false. In the attempt to explore the realm of non- 
factual validity, it is hoped that the truth of this famous dictum 
will became clearer. 

1 . The Logic of Metaphors — F igurative T ruth 

To appreciate the intellectual or scientific function of meta- 
phors the reader had better begfin with an experiment. Let him 
pick out a page or two of philosophical prose in any classical 
treatise or modem discussion. Let him read this extract care- 
fully and mark the number of passages in which the meaning 
is suggested metaphorically rather than literally. Let him then 
read the passage a second time and reflect how many of the 
passages first taken as literal truths are really metaphors to 
which we have become accustomed. I mean such expressions as 
“the root of the problem,” “the progress of thought,” “die 
higher life,” “falling into error,” “mental gymnastics,” and the 
like. Indeed, whenever we speak of the mind doing anything, 
collecting its data, perceiving die external world, and the like, 
we are usii^ the metaphor of reification, just as we use the meta- 
phor of personification whenever we speak of bodies attracting 
and repelling each other. The third stage of the experiment is to 
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try to rewrite the passage in strictly literal terms without any 
metaphors at all I believe that the result of such experiment 
will confirm the conclusion that to eliminate all metaphors is 
impossible. This is especially clear when we try to express gen- 
eral considerations of a novel or unfamiliar character. For. how 
can we apprehend new relations except by viewing them under 
old categories? At any rate, the experiment will make more 
plausible the view that metaphors are not merely artificial 
devices for making discourse more vivid and poetical, but are 
also necessary for the apprehension and communication of new 
ideas. This is confirmed by the history of language and of early 
poetry as well as by the general results of modem psychology. 

The prevailing view, since Aristotle’s Rhetoric, regards every 
metaphor as an analogy in which the words of comparison, like 
or as, etc., are omitted. This presupposes that the recognition of 
the literal tmth precedes the metaphor, which is thus always a 
conscious transference of the properties of one thing to another. 
But history shows that metaphors are generally older than 
expressed analogies. If intelligence grows from the vague and 
confused to the more definite by the process of discrimination, 
we may well expect that the motion common to animate and 
inanimate beings should impress us even before we have made a 
clear distinction between these two kinds of being. Thus it is 
not necessary to suppose that the child that kicks the chair 
against which it has stmnbled personifies the chair by the pro- 
cess of analogy. The reaction is clearly one arising on the 
undifferentiated level. 

Metaphors may thus be viewed as expressing the vague and 
confused, but primal, perception of identity which subsequent 
processes of discrimination transform into the clear assertion 
of an identity or common element (oi^ relation) which the two 
different things possess. This helps us to explain the proper 
function of metaphors in science as well as in religion and art, 
and cautions us a^mst fallacious arguments for or against views 
expressed in metaphorical language. 
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The Function of Metaphors in Science, If it is true tliat the 
first perceptions of the new in experience tend to assume meta- 
phoric expression, metaphors must play a large part in opening 
up new fields of science. In its search for the truth science must 
formulate some anticipation of what it expects to find. Such 
anticipation is clearly not fictional even if it turns out to be 
false, provided it has been held as an hypothesis to be -tested. 
In tiyang to visualize the unknown, the imagination must clothe 
it with attributes aralogous to the known. That this is actually 
the case a few examples will indica.te : 

(a) In the science of electricity, the notion of an electric fluid 
was really never more than a metaphor. But it suggested many 
fruitful analogies, such as differences of level, direction of flow, 
etc. Faraday’s suggestion of lines or tubes of force may have 
been taken by many in a more or less literal sense, but the 
present election theory shows that it was a metaphor, justified 
in its day by the fruitful analogies to which it led. 

(b) In psychology, the metaphor of “ states of mind ” led to 
analogies such as the association of ideas, which laid the begin- 
ning of modem psychology. James’s metaphor of “ stream of 
consciousness” has led to an emphasis on the more continuous 
aspects of mental life. His analogy between habit and the way 
paper creased on a given line will always fold more readily on 
that line, illustrates the power as well as the snares of meta- 
phorical illumination in science. 

(c) In metaphysics, the idea that the world is a machine 
wwking according to mechanical laws, or that it is an organism 
developing according to a fixed plan, is clearly metaphorical. 
So is the. analysis of everything into substance and inherent 
qualities, analogous to a man and his possessions or clothes. It is 
^vell known that the categories of cause, force, law, are anthro- 
pomorphical in origin and were thus originally metaphors. 

Each of these, like the various mechanical models of ether or 
of various unknowm physical processes, suggests verifiahle anal- 
ogies and thus directs research. If these dimctions turn out 
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false, our analogy has acted like a false hypothesis. But the term 
fiction may be applied to certain imaginary and unverifiable 
entities that vivify our conceptions but are strictly irrelevant to 
the truth or falsity of our conclusions. Thus Helmhok’s and 
Poincare^s one- and two-dimensional beings, Maxwell’s ‘^sorting 
demon,” and similar entities in social science, are really meta- 
phors to express abstract relations. Where one of the figures 
is used any one of an infinity of others could be substituted, just 
as, according to Poincare’s proof, wherever a mechanical model 
is used an infinity of others is possible. When, therefore, these 
metaphors are taken literally we have the myths of which popu- 
lar science is full. 

It must be recognized, however, that; metaphors are not 
always invented to vivify discourse. They are often the way in 
which creative minds perceive things, so that the explicit recog- 
nition that we are dealing with an analogy rather than a real 
identity comes later as a result of further reflection or analysis. 
Though undiscriminating, such prixnitive perception is likely to 
be most vivid and its apt expression becomes current coin, so 
that it becomes difficult if not impossible to distinguish between 
metaphor and literal truth. 

As the essence of science is the search for truth, it seeks to 
eliminate these irrelevant fictions through the use of technical 
terms or symbols that denote the abstract relations studied and 
nothing else. But as no human terms can adequately express 
(though they can point to or adumbrate) the unknown, science 
is engaged in an endless process of self -correction and revision of 
its language. Such a process is irksome to popular discourse and 
to the social sciences to the extent that they depend on the latter. 
Hence our language becomes a prolific source of mythology. 

2. Practical Value of Metaphors* The fact that metaphors 
express the primal perception of things with something of its 
undifferentiated atmosphere gives these metaphors an emotional 
power which more elaborate and accurate statements do not 
have. This is perhaps best seen in the profoundly simple meta- 
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phors of the New Testament. “Feed my sheep”* is more potent 
than “teach my doctrine” because it carries with it the atmos- 
phere of suggestion which those genuinely moved to preaching 
feel before they can fonnulate it^ — the tender sympathy to the 
helpless, the distress of the spiritually hungry, shown especially 
in the tense, open-mouthed faces of an oriental audience, etc. 
The same is true of the simile “sowing the seed of truth,” or St. 
Paul’s metaphor of preaching as “edification,” of the righteous 
life as “girding on the armour of light,” “garrisoning or fortify- 
ing the heart,” Goethe’s metaphor “Grey is all theory” is a vivid 
expression of what it would require considerable reflection to 
formulate in purely literal terms. So in practical affairs, the 
personifying of cities nations, the likening of the state to a 
ship (“don’t rock the boat”), or of changes of attitude to “the 
swing of the pendulum,” contains a potency which literal 
statements do not have. 

3. Fallacies, Various fallacies result from the inadequate 
realization of the metaphorical character of many propositions. 
Locke’s metaphor of the mind as a tabula rasa illustrates the 
general principle. It is obviously fallacious to argue against this, 
as some have done, that the mind is neither a tabula nor rasa 
and that nothing literally makes impressions on the mind, as a 
stylus on a wax tablet. If there is any respect in which the meta- 
phor can be transformed into a true analogy all these arguments 
are futile. Obviously there are many such analogies : e.g,, the 
greater vividness of the first impressions, or the greater recep- 
tivity of the original state. But it is obvious, also, that this meta- 
phor leads to many false analogies, e.g., the conception of the 
mind as purely passive or receptive in sensation. 

Similar considerations hold with respect to such metaphors 
as social organism, social forces, or the external world. 

This point of view will prevent us from misunderstanding the 
influence of symbols, and from committing the fallacy involved 
in the ordinary contemptuous reference to fetishism. The 
Hebrews could not understand the psychology of Greek and 
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Roman “idol” worshippers, simply because the Greek idols were 
not to the Hebrews familiar symbols carsydng witli them vital 
penumbras of meaning. The Hebrews themselves, of course, had 
their own symbolic objects, the stones in the ark of the covenant, 
the scroll of the law (in later times), etc. That a sharp distinction 
between any symbolic object and that which it symbolizes is not 
primary, is illustrated by a debate in our own House of Repre- 
sentatives. Upon being pressed as to his attitude to the country’s 
flag, the Socialist Congressman replied that he regarded the flag 
as but the symbol of the life of the people and that he respected 
the people, etc. The distinction was entirely too subtle for a 
Democratic Congressman from Texas, who kept on pressing 
Congressman London as to his attitude to the flag itself. 

2. Ceremofiial Expressions 

I. Literal and Conventional Meanings, Though it cannot 
be denied that every proposition is either true or false, a great 
many fallacies result if we ignore conventional meaning. Thus 
mediaeval poetry is full of allusions to the fragrance of die 
daisy. But it would be erroneous to argue that Chaucer did not 
know that actual daisies have no scent. Tlie expression is con- 
ventional, like dear sir/’ or ‘'your humble servant will 
meet you on the field of honour/’ 

It is well known that just as men and women will not wear 
the same clothes on radically different occasions, they will not 
use tlie same modes of expression. We do not use precisely the 
same language in public address as in private conversation, in 
writing as in speech, in poetry as in prose. This is generally 
recognized, but its logical significance has not been sufficiently 
attended to. Thus the common courtesy which refers to persons 
or groups by the characteristics which they would like or ought 
to have, is fruitful of much intellectual confusion. Many, for 
example, have built elaborate arguments on the assumption that 
Christian nations are monogamous and that Mohammedans are 
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polygamous, though it is extremely doubtful whether in point of 
fact there is any great actual difference other than the question 
of legal status. This is true of the old arguments from the maxim 
tlmt the king could do no wrong, or the modem ones that in a 
democratic country the law is the will of the people, that law 
leaves everyone free, that It protects the poor equally as well as 
the rich, etc. These statements are in a sense true, but are dubi- 
ous on the ordinary factual level. Sometimes it is, of course, 
doubtful whether expressions are or are not intended to be taken 
literally, e,g.^ when the Japanese admiral attributes a victory to* 
tlie virtue of the emperor, or when amiy bulletins attribute vic- 
tories to ‘‘the will of God and the courage of our troops.” 

The role of ceremonial expressions in the outer forms of 
make-believe is as important in social life generally as in the 
games of children and of primitive man. The social life of a 
country like England may be viewed as a game that requires 
among other things that the people should speak of His 
Majesty’s array, navy, or treasury (though the debt is national), 
and that the actual leaders of the government should speak of 
“advising” the king, where tlie latter has practically no choice 
but to obey, 

2. Euphemisms, Ceremonial expressions are often attacked as 
conventional lies when they are intended not to deceive but to 
express the truth euphemistically. Courtesy or politeness de- 
mands the elimination not necessarily of the truth, but of certain 
unpleasant expressions that are for some reason or other taboo. 
This is readily explained by the fact that words have emotional 
effects on their own account. Thus it is permissible to refer to a 
female (or lady) dog, but bad taste to use the single-syllabled 
word. It is proper for the stage pirates in Peter Pan to refer to 
a future meeting “below,” but they would shock the audience if 
they used the more realistic and theologically canonical word. 
It is a similar desire to avoid the direct admission of a disagree- 
able truth, viz,:, that judges are not merely umpires but also 
make the law, that has led to the great host of legal fictiems in 
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the Anglo-^ierican commoti law. It would he absurd to regard 
these fictions as false propositions. They are rather resolutions 
to extend certain legal rights. When the courts insist that the 
high seas are in the parish of Marylebone in London, they 
mean to assert not an absurd impossibility but merely that they 
will take jurisdiction of acts occurring on the high seas as if 
they had occurred in London; and in doing so they may be per- 
fectly consistent. An adopted son is not a natural son, but he is 
entitled to the same rights. So with the fiction of the legal (not 
natural) personality of corporations. Though these fictions 
border on, they can be distinguished from, myths which are 
genuinely believed, and from pious frauds which are intended 
to deceive in the aid of a good cause. The Roman jurists 
explained such fictions by means of the Greek philosophical 
distinction between convention and nature. 

Why, however, does not the law use accurate expressions in- 
stead of asserting as a fact that which need not be so? Why 
assert that a corporation is a person, instead of saying that a 
certain group of rights and duties are analogous, to some extent, 
to those of a natural person? . Why say that the United States 
Embassy in China, or on a boat at sea, is on American soil, when 
we mean that certain legal relations in or concerning it are to 
be treated according to the law of the United States? The 
answer, in part, is that the |Sractical convenience of brevity out- 
weighs the theoretical gain of greater accuracy. But more im- 
portant is the fact that at all times, and not merely in “ primi- 
tive” society where legislatures are not functioning, the law must 
grow by assimilating the new to old situations, and in moments 
of innovation we cling, ail the more, to old linguistic forms. 

From the point of view of social policy fictions are, like elo- 
quence, important in giving the emotional drive to propositions 
that we wish to see accepted. They can be used to soften the 
shock of innovation (as when the courts protect a man’s vines 
by calling them trees), or to keep up a pleasant veneration for 
truths which we have abandoned (as when we give new allegoric 
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meaning to old theological dogmas that axe no longer tenable). 
The confusionsj however, between the literal and the conven- 
tional meanings have been a fruitful source of fallacious 
reasoning. For if fictions sometimes facilitate change they often 
hinder it by cultivating an undue regard for the past. If social 
interest in truth were to prevail, we should in our educational 
and social policies encourage greater regard for literal accuracy 
even when it hurts national pride and social sensibilities. But 
no one has seriously suggested penalizing rhetoric and poetic 
eloquence in the discussion of social issues. The interest in 
truth is in fact not as great as in the preservation of cherished 
beliefs, even though the latter involve ultimate illusions whose 
pleasantness is more or less temporary. 

3 . Abstractions 

In the recent reaction against physical science and its assump- 
tions of an independent reality to which our ideas must con- 
form, if they are to be true, idealistic philosophers and theo- 
logions, aided by some humanistic pragmatists and dogmatic 
positivists, have pressed the point that many of the concepts of 
natural science such as law, cause, atom, ether, and the like, are 
mere fictions having no correspondence in nature, though they 
aid us in controlling things for practical purposes. In the social 
sciences, as well, there has developed a similar tendency to 
regard abstractions like social law, the economic motive, legal 
sovereignty, social order, and the like as fictions that have no 
objective significance in real life. 

Hegelians, positivists, and the followers of James and Bergson 
are united today in characterizing the abstract as unreal, and 
Vaihinger classifies all abstractions as fictions or semi-fictions. 
In the face of so much unanimity in diverse quarters it seems 
hazardous to put forth a simple denial. Let us, therefore, admit, 
as we all can, that abstractions are not real if the real is defined 
as that which is concrete and not abstract; but let us also insist 
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on the fact— for fact it seems to me in spite of the ideaphobia 
of Schopenhauer, James, and Bergson— that we do gain real 
knowledge by valid reasoning about abstractions, that mathe- 
matical computation, for instance, does actually help to extend 
our knowledge of the factual world. We can insist on this while 
granting that tiiere is a certain salte mortale between reasoning 
about abstractions and its application to any actual concrete 
situation. 

This sak^e mortale is perhaps the reason which makes modem 
enthusiasts characterize as fictional such a concept as /Hhe 
economic man” of Ricardo. Let us admit that no man has as 
yet ever acted from purely economic motives. This, however, in 
no way denies the force of Ricardo’s reasoning or makes his 
deductions inapplicable to actual economic phenomena. The 
assertion that men are not actuated solely by economic motives 
does not deny that economic motives do exist and that, while 
we cannot completely isolate them in fact, we can compute their 
consequences, just as we can compute that certain physical 
consequences will happen to a man solely because of his weight, 
or to certain substances because of their electric or thermal 
properties. 

The distrust of abstract reasoning thus rests upon two 
grounck: ( i) the chasm between what might be called the realms 
of matiiematics and history, or of logical validity and brute 
existence, and (2) upon the dogma that every proposition asseits 
the inherence of a quality in a substance, or of an attribute in 
an existing subject. 

(i) All reasoning about abstractions takes the form of a uni- 
versal proposition which can be put either into the hypothetical 
form or as a categorical assertion of the necessary or invariant 
connection between two elements. Now, as Hume and Kant 
have insisted, no number of historic instances can establish a 
universal or invariant relation. The existence of such invariant 
relations in the various sciences is an hypothesis, not proved a 
priori as Kant thought but verified by the course of experience. 
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Whenever we apply a t|ieorem concerning an abstract entity* 
say a geometric sphere, to an actual body such as the earth or 
the sun, we make the scdte mortale of equating an abstract and 
a concrete entity (in the proposition : this is a sphere). Such a 
proposition can never be absolutely free from error; but the 
actual discovery of divergences never can throw doubt upon our 
abstract theorems, because we can explain the discrepancy by 
additional hypotheses, and the history of human science has 
shown tliis method to be the most reliable of all human instru- 
ments. From this point of view, abstractions may be viewed as 
methodological i-esolutions, or determinations to look at objects 
in certain ways. To be scientific we must carry out our resolu- 
tions consistently; and the laws of consistency are not arbitrar- 
ily made by our fiat, but are imposed upon us by the world in 
which we live, or the world which we study. 

(2) The second reason why abstractions, which are parts or 
phases of the real world, are regarded as unreal is due to the 
Aristotelian assumption that every proposition asserts the in- 
herence of the predicate in the subject and that the ultimately 
re^ subject is an individual. From these two propositions we can 
get either a brute pluralism — ^a Leibnizian world of many indi- 
viduals, but as no one thing can be a predicate of another there 
can be no real connection between them — or an ineffable mon- 
ism of the Bradleyan type in which the ultimate or the absolute 
subject forever eludes us. From this dilemma we escape through 
the modem relational view' of the nature of a proposition — 
which metaphysically means that not things but a complex of 
things-in-relation is the subject-matter of science. From this 
point of view propositions about abstractions and abstract rela- 
tions no more falsify reality than do propositions about par- 
ticulars. All propositions are more or less elliptical — ^as we can 
see by an analysis of the nature of language and signs. If I say. 
“Jones is a wise or good man,"’ this is clearly not true without 
qualification. We mean wise in some things, for the most part, 
as human beings go, etc. The more lexically conscientious we 
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become, the more need for adding qualifications. But these 
qualifications need not always be expressed, because they are 
not sufficiently important or relevant for the purpose of com- 
munication. Precisely similar considerations hold in regard to 
abstract assertions. The statement that heat expands objects is 
true only if we add “ under the same pressure ” and “ provided 
we do not apply this to water between 32 degrees and 38 degrees 
Fahrenheit,” etc. The degree of completeness necessary depends 
upon the purpose and circumstances of the proposition as a 
communication. 


4. Construction and Hypotheses 

We have treated metaphors, ceremonial expressions, and ab- 
stractions under the heading of fictions partly because they are 
generally so called, and partly because they all illustrate the 
fallacies into which we fall if w^e press the rules of the traditional 
logic without taking certain precautions. These precautions 
may all be deduced from the rule that the truth of a proposition 
holds only in its proper universe of discourse (or type in Russell’s 
logic). This rule holds, indeed, of all propositions. Metaphors, 
ceremonial expressions, and abstractions do not differ from ordi- 
nary propositions in principle, since ordinary propositions are 
all more or less metaphorical, conventional, and abstract. How- 
ever, there is current a sharp distinction between fact and fic- 
tion — the former as something which we find, the latter as some- 
thing that we create. In the last few decades, especially since the 
publication of Vaihinger’s Philosophie des Als Ob^ there has 
been an increased general recognition of the importance of fic- 
tion as construction in science. But the subject has been 
beclouded by the monistic mania. By trying to show that every- 
thing is a mental construction, the distinction between fact and 
fiction is really obliterated. 

It must be admitted that while the distinction between mak- 
ing and finding something is very sharp in the physical realm, it 
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-is by no means so clear in other fields. Did the Romans find or 
invent their legal system? Did Ae Greeks find or invent geo- 
metric science? We always speak of finding the solution to all 
sorts of problems, and wen great mechanical inventors testify 
that they find their inventions, that the sought-for device some- 
times “flashes upon them,” and most often they “stumble upon 
it” while looking for something else. It may be objected that 
the expressions just used are more or less metaphorical; but the 
fact is that whenever we apply to mental objects the categories 
that we usually and confidently apply to physical objects, we 
necessarily resort to metaphors. A complete clarification of this 
point demands a re-examination of what is meant by applying 
the categories of identity, determination and creation to mental 
objects. Reserving this re-examination for a future occasion, I 
shall here barely refer to some of the more superficial aspects 
of scientific construction that seem to have no counterpart in 
the real world and are generally regarded as fictional. 

Vaihinger divides all fictions into genuine fictions which in- 
volve self-contradiction, and semi-fictions which are construc- 
tions not in agreement with reality or fact. His work is charac- 
terized by wide but superficial and grossly inaccurate learning, 
and is dominated by what we called earlier the monistic mania. 
With amazing industry he has gathered a most imposing list of 
what he calls genuine fictions. Nevertheless, there ought to be no 
hesitation in flatly denying that any of them do involve self- 
contradiction. If they did, no fruitful consequences could be 
drawn from them and they would not have the explanatory' 
power which makes them so useful in science. But what is worse 
is that in trying to stretch the notion of fiction to cover every- 
thing, he leaves no room for a valid distinction between truth 
and falsehood, between fiction and reality. If identity and dif- 
ference, unity and plurality, and other fundamental categories 
are fictional, then every one of Vaihinger’s assertions about 
reality, the order of sensations, convenience and fictions is 
itself fictional, and we are landed in a self-destructive nihilism. 
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All this, however, grows out of his unnecessary and mythical 
dualism between purely active thought and absolutely passive 
sensations, as if they belonged to two different worlds. For we 
should realize that tlie abstract objects of thought, such as 
numbers, laWy perfectly straight lineSy etc., are real parts of 
nature (even though they do not exist as particular things but 
as the relations or transformations of such particulars), so that 
none of the so-called fictions of science in any way falsifies its 
results. Because numbers or ratios are abstractions, it does not 
follow that there is anything fictional in the assertion that the 
earth has one moon, or that the rate of infant mortality has 
recently decreased. The supposition that there is, arises from a 
false notion of scientific procedure and its results. It arises from 
forgetting that abstmetions are real parts, phases, or elements 
in things or their relations, though they are not identical in all 
respects with the things. The contentions of the fictionalists, 
however, supply us with cautions against false interpretations of 
scientific procedures and results. Abstractions are real parts, 
phases, or elements of things or their relations. To identify 
them with things is a widespread fallacy which may be called 
reification. 

The typical fiction which Vaihinger and otliers most often 
cite is tlie so-called imaginary number, V — i. As in ordinary 
algebra there are no numbers whose square can be negative, 
this is triumphantly adduced as a clear example of a useful 
device based on a logically impossible entity. Modem mathe- 
matics, however, has made it clear that V “■ i no more imag- 
inary or self-contradictory than V2, which is still called irra- 
tional, surd, or absurd. Starting with certain useful conventions 
as to pairs of numbers, V - i becomes a most useful clue to the 
properties of certain fields of force, so that it is hard to imagine 
how MaxwelFs modem electric theoi'y could possibly have been 
developed without the previous work of Gauss and Hamilton 
on the functions of Logically, similar considerations 

hold with regard to the argument that self-contradiction inheres 
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in the notion of infinite number or of infinitesimal magnitude. 
Modem mathematics has removed the basis for such argu- 
ments. One hears nowadays that the ether is a fiction which 
involves contradictory qualities. This, also' is simply not true. 
The ether is an hypothetical entity, the existence of which fol- 
lows from certain assumptions such as the law for the conserva-. 
tion of energy. Some of its properties are undoubtedly very 
unusual, and modem electro-magnetic theory^ makes most of 
the mechanical models or analogies of it useless. But it is not at 
all self -contradictory — certainly not when it is in any way a 
useful explanation. 

The reason which leads so many to regard entities like \/~- i 
as fictional is that they can see no substantial counterpart to 
them in the objective world. But if we forego the prepossession 
with existential entities and adopt the relational logic, there is 
no difficulty in pointing to the exact place in the objective world 
where the \/— i is to be found. Wp only have to keep in mind 
that it is not a thing nor the property of a thing, but a relation 
or transformation of things. The difficulty of explaining how 
that which is a pure fiction can explain or serve as a clue to 
.the processes of nature is a difficulty which only the exclusive 
substance-attribute logic has to face. There seems to me no 
difficulty in maintaining, if you wish, the copy-theory of truth 
provided you admit that the world contains, besides things and 
their qualities, also relations and processes between them, and 
that the fmitfulness of science consists precisely in not copying 
the qualities of things, but in grouping and symbolizing those 
relations or processes which most frequently repeat themselves. 

That tliis view can actually be carried out — that we can show 
all the fictions or constructions of science to rest on a real basis 
to the extent that they are in any way useful as explanations — 
can be fully proved only by actually writing a new and com- 
plete logic of science. A most cursory survey of the field, how- 
ever, is sufficient for the present purpose. 

To the extent that scientific fictions or constructions serve to 


g8 On the Logic of Fiction 

explaia anything, they logically serve as hypotheses. These 
hypotheses may relate to entities which are empirically discover- 
able, or to entities which are not directly discoverable. 
Ignoring the fonner hypotheses which are not generally 
regarded as fictional, we may subdivide the latter into hypo- 
theses which seem to be contrary to fact, and hypotheses which 
seem to be so neutral to the realm of fact that the existence of 
their subject-matter can never be directly shown or disproved. 

Of hypotheses which seem contrary to fact, the existence of 
perfectly free bodies, or of frictionless steam engines, are the 
best examples. Newton’s free bodies, which are tihe subject of 
the first law of motion, cannot have any existence because of 
the law of gravity which comes into operation as soon as there 
are two particles, and the existence of a frictionless steam engine 
would be contrary to all thermo-dynamic experience. Yet 
reasoning about free bodies and frictionless engines is the very 
foundation of mechanics and thermo-dynamics, and the reason 
for this is that the relations and processes denoted by freely mov- 
ing bodies, or by frictionless engines, are of the widest occur- 
ence— only they do not occur in isolation, but always in con- 
juction with other elements. 

The results of these processes of abstraction and classification 
have been called neglective fictions because, it is claimed, the 
class man does not exist and only individuals do. But it cannot 
be denied that such statements as John is a man can have signi- 
ficance only if the predicate denotes something really common 
to a number of individuals. Even such an artificial classification 
of governments as that of Aristotle cannot be called fictional 
merely because actual governments do not confonn to it. For 
existing governments may be mixed forms or combinations of 
the elements of monarchy, aristocracy and democracy and their 
perversions, and our classification helps us to recognize such 
mixed forms because of the elements they contain. The fact 
that certain elements always occur in conjunction with others, 
and never in isolation, is no more argument against their reality 
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than the fact that no one can be a brother or a creditor without 
being other things is an argument against the possibility of 
having these abstract characteristics. Science must abstract 
.some elements and neglect others because not all things that 
exist together are relevant to each other. 

Another way of looking at neglective fictions such as per- 
fectly rigid bodies, perfect distribution and the like, is to view 
them as ideal limits. No one thing in nature corresponds to 
these, but things do differ in degrees of rigidity or homogeneity 
and may be arranged into a series according to the degree of 
rigidity or homogeneity they possess. Perfect rigidity would 
then be the character which all the members of the series pos- 
sessed to some degree, and on the basis of which they are ordered 
in the series. It is the principle of order of such a series. 

From this point of view we need not admit that there is any- 
thing specially subjective about the ideal elements or cases 
which abound in science-perfect circles, absolute rigidity of 
matter, absolute or ideal justice, and other entities of that sort. 
There is nothing to prevent ideal entities of this sort represent- 
ing actual relations between things or, more frequently, com- 
plexes of things .expressed in judgments. While there exist no 
free bodies, ail existing bodies do move in such a way that we 
can find the part played by inertia, or what would happen if all 
other forces ceased to act; similarly, while no actual engine is 
frictioniess, we can from certain data compute the part that 
friction plays in the total work of any engine. 

This enables us to dispose of those positivists, like Levy- 
Bruhl, A. Levi, Rolin, Tourtoulon, or G. G. Cox in this country, 
who deny the possibility of any normative science such as ethics. 
Science, they say, deals only with facts; ethics is an affair of 
individual opinion as to what is desirable. As, however, there is 
an obvious difference between enlightened and unenlightened 
judgment as to what is desirable, these positivists can retain their 
position only by distinguishing between the art and science of 
morals. Science, they tell us, shows us the laws according to 
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which happenings are concatenated. To pick one’s way amid 
these laws is an art or practical wisdom. This, however, evades 
the real issue, which is w^hether the question of the consistency 
of certain ethical judgments is or is not a iegitirriate question of 
science. To call it an art is not to answer this question in the 
negative, since all science is, in a sense, an intellectual art — the 
art of building up a system of consistent judgments. 

Neutral hypotheses, those of which the subject-matter can 
never be directly proved or disproved, are very numerous in ail 
sciences. Thus the old-fashioned books on economics would 
begin by imagining one or more people landed on a desert 
island, just as the older theories of law and politics begin with an 
imaginary social contract, or modem mathematical physicists 
ask you to imagine a creature in a one- or two-dimensional 
space. Reasoning from such imaginary constmctions is, indeed, 
often confusing because we do not form a very clear idea of 
what it is that we are asked to imagine. But there is nothing 
fallacious in the method of such arguments. Much abuse has 
been heaped on the ‘‘ social contract ” as a fiction. If it is taken 
as an historical fact it is a myth. This, however, is not the way 
it was conceived by the great thinkers of the seventeenth and 
eighteenth centuries. To them it was a logical device for analyz- 
ing actual complex social processes. If we apply the term “state 
of nature” to human conduct apart from the influence of laws, 
we can regard our actual social relations as those of a state of 
nature modified by contracts. The analogy is helpful only to 
the limited extent to which it is true. The social contract is 
really not an hypothesis as to what actually happened, but a 
concept of social transformation. Concepts of this sort are like 
the auxiliary lines in a drawing or the parallels of latitude and 
longitude which we use in drawing maps. If one were to tell 
m that to draw a map of North America we should begin with 
drawing a certain triangle, then draw certain other lines, etc., 
it would be absurd to object that North America is not and 
never was a triangle. The triangle can, in truth, represent the 
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relations between a point in Greenland, one in Alaska, and one 
at the Isthmus of Panama; and by beginning with these points 
the relations of others to them could be indicated in the manner 
directed. The map will never be a complete picture of North 
America, but it can be perfectly true on the scale indicated. 
Fictions, like maps and charts, are useful precisely because they 
do not copy the whole, but only the significant relations. These 
relations are identical in analogous cases; and we perceive and 
master the flux of phenomena only when we see running 
through it the threads of identity. 


VI 


On Probability 

1. Theories of Probability 

Judged by its indispensable role in our daily practical judg- 
ments, as well as in the procedure of natural science, the concept 
of probability is one of the most important in the whole field of 
philosophy. Since the failure of the romantic Naturphilosophi€ 
to derive infallible knowledge of nature a priori, and since the 
discovery that other than Euclidean geometry may be true in 
the physical world, it has become generally evident that all our 
factual knowledge (that is, all except purely formal or mathe- 
matical considerations) is only probable in the sense that we 
cannot prove the contrary to be absolutely impossible. 

To an increasing extent, we now find the idea of probability 
developed by logicians, naatheinaticians, physicists, biologists, 
and statisticians; but with the honourable exceptions of Leibniz, 
Cournot, and Peirce, philosophers have given it scant attention. 
Possibly the chief reason for this is the uneliminable religious 
and moral craving for absolute certainty, so that anything that 
fails to support it is relegated to the* “merely empirical” realm. 
It is curious to note that the sharp separation between philos- 
ophy and empirical inquiry, leading to a neglect of philosophic 
interest in probability, is also maintained by such a thorough- 
going anti-supematuralist as Bertrand Russell 

Theories of probability, like so many other theories, may be 
traced back to Aristotle, who seems to have first used the word 
€iKO(r[a as a technical term to denote the subject of our investiga- 
tion, and who treats the problem of probability under the head 
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of Dialectics. As a follower of Plato. Aristotle restricts knowledge 
to that which is necessarily true. But unlike Plato, and perhaps 
influenced by Democritus, he gives a more positive role to opin- 
ion. Some opinions are better than others because they are held 
more frequently or by those who are well informed or trained 
in their particular subject. If probability is not in the field of 
necessity (avdyKT)) it is at least in the field of law (vo/ao 9.) Argu- 
ments from probabilities are thus persuasive though not con- 
clusive. The probable is thus the problematic, which etymologi- 
cally connotes a question thrown at one. At any rate, it is cer- 
tain that the word probability comes directly from the Latin 
probare — to probe or prove. In that respect Locke’s view of 
probability seems to be substantially like that of Aristotle. For 
Locke, also, views probability as a character of inference which 
lacks a basis in that which is always and demonstrably true— 
for instance, the knowledge that the ordinary man, not trained 
in geometry, has of the fact that the sum of the angles of a 
triangle is equal to two right angles, when such knowledge is 
based on the authority of those who know. 

Modem theories of probability may be generally character- 
ized as either subjective or objective, i.e.y dealing either with 
the character of our beliefs or opinions, or with the character 
of the objective evidence for these beliefs or bpinions. Though 
writers on probability often more or less consciously combine 
these points of view, the distinction between them is in the 
main clear enough. Venn’s ‘‘Logic of Chance” may be taken as 
representative of the objective point of view, while DeMorgan’s 
treatise on Probability may be taken as typical of the other point 
of view, which is often referred to as the conceptualist point of 
view. The whole modern psychological tendency puts the em- 
phasis on the mental phase of the beliefs called probable, and 
this is reinforced by popular discourse, which has many expres- 
sions for degrees of probability, such as, “ highly probable,” 
‘Very likely,” “almost certain,” “improbable,” “not at all likely” 
and others. We say, ‘T am almost certain”; “I am quite sure”; 
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am convinced”; '‘It seems to me”; etc. But the whole tend- 
ency of modern logic and exact science demands a definiteness 
in probable judgments which does not seem to be offered by any 
differences in the intensity of belief. Keynes in his great treatise 
on Probability endeavoured to set up, as a standard, beliefs that 
he calls rational, but apart from material evidence the concept 
of rationality does not seem very clear. 

Objective theories frequently begin with the concept of pos- 
sibility, and consider the number of various equally possible 
but mutually exclusive happenings, but the concept of “equally 
possible,” unless further qualified, is essentially obscure. 

Events are possible or impossible. There seem to be no inter- 
mediate states between the two. 

Thus probability is a category of inference that may be 
sharply distinguished from the kind called necessary, certain, or 
(to avoid psychological entanglements) conclusively demonstrs - 
tive. An inference is rigorously demonstrable if it can be shown 
that it is impossible for the premises to be true and the conclu- 
sion to be false. Thus we prove a theorem in geometry when we 
show that it is impossible for it to be false if certain previously 
specified propositions (axioms and their derivatives) are true. 
Not all inferences, however, are of that kind. Indeed most 
inferences that we make do not take that form. Thus, that no 
man has hitherto attained the age of two hundred years does 
not prove it impossible for one of us to live that long. Yet that is 
certainly evidence of a sort that cannot be ignored in science or 
in practice. The proposition, “All Presidents of the United 
States have been Protestants,” does not prove that “The next 
President will also be one.” But we should not regard these two 
propositions as altogether irrelevant to each other. The first is 
evidence of some sort for the second, though it falls short of 
being conclusive. We call such inferences from partial evidence 
probable. 

Against the foregoing view, which restricts probability to 
classes or kinds of inference, it may be objected that in actual 


Theories of Probability 105 

usage we do mean something by the probability of a single 
proposition or event, that we are in fact primarily interested 
not in the probability of the inference but in the probable trutli 
of propositions for which we do not know or even seek any 
evidence. 

Actual popular usage, however, is not decisive for purposes of 
philosophy, else philosophical issues would all be settled by 
consulting a reliable dictionary. In this case there is an obvious 
logical contradiction between holding a proposition to be by 
definition either true or false, and then speaking as if prob- ' 
ability could be characteristic of it. Probability when measured 
is a fraction, and a proposition cannot be fractionally true. 

He who characterizes a popular expression as illogical or in- 
accurate does well to indicate the natural source of the inac- 
curacy. If we contend that it is strictly meaningless to speak of 
the probability of a proposition, how is it that men do use that 
expression and are certain that they do mean something by it? 
The answer to this can be readily apprehended if we remember 
that in ordinary discourse we generally take certain things for 
granted, and the full meaning of what we say is to be found not 
in the actual words used nor even in what is consciously present 
to the mind but rather in what reflection finds to be implied. 
Thus, we speak of a body as at rest or in motion without stop- 
ping to indicate with respect to what it is at rest or in motion. 
If I say, “The car is in motion,” we generally understand, and 
need not add, “with reference to the earth.” We thus get into, 
the habit of viewing the expression, “ The car is in motion,” as 
a complete statement whereas reflection shows that by itself it 
is incomplete. Similarly, we speak of “the probability of a pro- 
position” without specifying with reference to what evidence 
it is probable. We may, therefore, continue to speak of the 
probability of a proposition, as an abbreviated expression for 
its probability relative to our total knowledge or body of pro- 
positions which serve as evidence for it. 

According to the orthodox theory of Russell and W^hitehead^s 
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Principia, when the premises are true and our reasoning valid, 
we can assert our conclusions categorically and thus drop the 
‘If,** or the premises. Certain difficulties are inherent in this 
view, specifically when applied to regions where the meaning 
of a proposition obviously depends on the context or system in 
which it occurs and of which the premises are an integral part. 
But however that may be, we certainly cannot ignore or drop 
the premises of a probable inference. For the same proposition 
may have different probability-values according to the different 
sets of propositions which are offered as evidence for it. Thus, 
the probability that a defendant in a court of law is guilty may 
vary in the course of the presentation of the evidence for or 
against him. 

Keynes, in his treatise on probability, takes this relation be- 
tween premise or evidence and conclusion as indefinable. Others 
like Bradley, treat it as a matter of intuition. Now we need not 
deny the varying force of different arguments to a mind trained 
in the weighing of evidence. But since all admit that probability 
is a matter of degree and in some (but not all) cases measur- 
able, it is of the utmost scientific importance to define it so as to 
give meaning to some criterion or verifiable way of distinguish- 
ing the more probable from the less probable. It is the great ad- 
vantage of the frequency theory of probability that it enables us 
to do this in many cases. According to this view, one class of 
premises defined by a single propositional function is more 
probable than another if it will give us a larger proportion of 
true conclusions. And any proposition is more probable than 
not if the evidence in its favour is greater than that against it. 

The notion of a proportion of the conclusions being true 
needs some clarification to remove seeming conflicts with the 
orthodox (and correct) view; (i) that the consequence^ of a true 
proposition must always be true, and (2) that no proposition 
whether it is a conclusion or not, can be sometimes true and 
sometimes false. Reflection shows that as to the first point there 
is no conflict, because the orthodox rule applies only to rigorous 
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demonstrative inference; and as to the second point, the conflict 
disappears when we remember that all inference, whether prob- 
able or demonstrative, is formal, Le.^ applies to classes of propo- 
sitions. It is well known that the probative force of a syllogism 
does not depend on the specific terms that occur in it, but will 
hold of any triplet used in a similar manner. A syllogism thus 
gives us a class of conclusions which are all true if the respective 
premises are true. A probable inference gives us a class of con- 
clusions of which only a part are true. Thus if there is a rule 
that no student of my college can be under fifteen years of age, I 
can conclude that to be true of every individual student. But if 
eight-tenths of all the students of my college are over fifteen 
years of age, I can say that there is a probability of eight-tenths 
that any student who leaves the building is of that age, Le,^ 
eight-tenths of such specific conclusions will be true. This ratio 
will hold if for the term student we substitute instructor , janitor ^ 
visitor, or anyone else. Note that there is no necessary inference 
from a proposition or premise, concerning distribution in a 
class, to a conclusion concerning a single individual member of 
it. But what we do assert is the relative frequency or number of 
times such specific conclusions will be true if the given premise 
is true. 

Of cou3rse our evidence may not always be as definite as in 
the foregoing examples. We may argue that it is more probable 
than not that Jones will recover from his injury, because nowa- 
days most of those so injured recover. But we may also argue 
that there is some probability that he will recover even though 
we do not know what proportion of the injured these recoveries 
constitute. This, however, only means that we often rely on 
evidence insufficient to give us a determinate probability but 
enough to establish an indeterminate one. 

It will be noticed that in order to use a number of observed 
instances as evidence for the probability of another case, we 
must assume the latter as well as the former to be members of a 
common class — else there would be no logical connection at all# 
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If your child’s recovery is evidence of any sort, even of the 
smallest weight, for the recovery of my child, it must be because 
the two are alike in some factor that is relevant to the recovery. 

This brings us to the question of the probability of an infer- 
ence as to a universal proposition or “law” on the basis of a 
number of observed instances of it. Keynes and others have 
raised serious objections against the possibility of applying the 
frequency theory to such inductive inference. But these 
objections seem to me to apply only if we have an inadequate 
conception as to the logical force of induction. 

We must go even further than Keynes and reject the common 
notion — on which rests LaPlace’s classic formula and most the- 
orems as to inverse probability — that the probability of an in- 
duction always increases with the number of observed instances. 

Consider the usual illustration of induction given in our logic 
texts, vi 2 ., that of the sun rising. Is it true that the more often 
we have seen it rise the more probable it is that we will see it 
rise again? If that were the case there would be a greater pro- 
ability of the man who has seen it rise 36,000 times living 
another day, than the man who had seen it rise 3,600 times — 
which is absurd. Mill, himself the strongest defender of the 
claims of induction, admitted with characteristic candour that 
in some cases a few instances are far more probative than a 
much larger number of instances in other situations. 

Yet surely we cannot altogether dismiss the view that the 
wider the experimental basis of any universal proposition, the 
greater its probability. What can be better evidence for a uni- 
versal proposition than actual instances in which experience 
shows it to be true ? 

These conflictmg considerations show that the traditional 
account of the 'evidential force of induction is too simple, and 
that we need to introduce some qualification or distinction. 

We must, to begin with, make the obvious distinction between 
the initial probability of any universal proposition (which we 
can consider as an hypothesis) and the probability added to it 
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when we find that its specific consequences are true. The neces- 
sity for the latter kind of evidence should not blind us to the 
presence of the former. Any generalization or hypothesis which, 
in the course of a scientific investigation suggests itself as pos- 
sibly covering all the facts, is likely to have some analogies in its 
favour or to be an instance of some more general proposition. It. 
therefore, derives some probability from the latter. Thus the 
initial probability of any generalization about a newly discov- 
ered species of plants or animals would depend on the more 
general propositions of biology. And we always do start with 
previous knowledge if we wish to make progress. Tlius it would 
not occur to a reasonable priest whose first three penitents were 
murderers to generalize and attribute that trait to all laymen. 
The overwhelming probability (or practical certainty) that ail 
men are mortal rests not on the actual number of human deatlis 
any of us have observed, but more on certain wider general 
propositions about the nature of animal life. It is true, of course, 
that the latter propositions have a wider range of confirmatory 
instances; but the distinction between the initial probability of 
any universal proposition and that which it acquires by con- 
finnation is still a valid one. 

It should be noticed that in the very process of gathering con- 
firmatory instances we must depend upon prior universals in 
order to be able to identify the instances. Consider a familiar 
example. An um contains a large number of balls. They are 
mixed up and I draw out a number of them which are found to 
be blue in all cases. I infer a probability that all are of that 
colour. All the evidence conforms to our hypothesis and there 
is no evidence against it. Yet we should not regard this as at 
all reliable if we did not know something about the constitution 
of collections of balls in urns, and the infrequency with which 
an urn containing balls of differing colours, thoroughly mixed 
up, will contain those of a special colour in just such a position 
as to be drawn first. Without such prior knowledge we should 
be arguing fiom certain observations to others that we know 
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nothing of, and there is no logical magic by which • we can 
extract knowledge or evidence of probability or anything else 
from pure ignorance. 

The foregoing considerations will enable us to deal with the 
question raised, but not answered, by Mill, viz*, why in some 
cases a few instances have greater weight than a much larger 
number in other situations. 

Thus one or two tests of the alkalinity of a new chemical com- 
pound may establish it with a very high degree of probability, 
while innumerable uncontradicted instances of white swans or 
pious botanists will not afford such high probability of swans 
being white or all botanists pious. The explanation of this is 
to be found in our prior knowledge or assumption that the 
colour of animals or the piety of men is rather variable. The 
probative force, or evidential value, of an induction therefoi*e 
depends not simply on the number of specific instances 
observed, but on the degree of homogeneity of our class, i.e., on 
the extent to which instances or samples are typical or repre- 
sentative of the whole class. This point is of the utmost 
importance in guarding against the fallacy of selection. 

Suppose I examine a large number of Negroes and find that 
they have certain characteristics, say certain peculiarities of dic- 
tion. The inference that all Negroes will have that trait is sub- 
ject to the fallacy of selection. All the Negroes examined may 
have been of a certain social class, or of a certain geographic 
location, or my particular mode of questioning them may have 
helped to bring about the particular response* My generaliza- 
tion is then true not of Negroes, as such, but rather of any 
people belonging to a particular class or location, or responding 
in certain ways under certain conditions — so that other Negroes 
will be altc^ether different. If I think of such possible alterna- 
tive explanations of the results I will use the methods of agree- 
ment, difference, and concomitant variations to test my 
generalization. But if I do not know what factors are relevant 
and responsible for the result, and rely on a large number taken 
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at randonij I rely only on the hope that special circumstances 
will not operate in all my cases. A large number may therefore 
not be as probative as a smaller number- subjected to critical 
tests. That is why statistical or purely empirical formulae or 
laws do not have as much weight in science as those that are 
rationally derived. 

We may thus conclude that the probability of inductive infer- 
ence depends on two factors : (i) Every generalization which 
does not comprehend the entire universe is an instance of a 
more general proposition that may have a certain probability, 
or be known to be true in a number of instances. To this extent 
the probability of an induction clearly conforms to the fre- 
quency theory as applied to the quasi-deductive examples used 
above. (2) Though confirmatory instances are always needed 
to meet possible doubt of our general proposition or of those on 
which it rests, no number of actual instances is sufficient (in the 
cases of unlimited classes) to give us determinate probabUity. 
For we cannot by mere enumeration tell what proportion of the 
totality is constituted by our finite collection. Instances alone can 
in such cases give us at best only an indeterminate probability, 
and there is only a bare* minimum of scientific value in showing 
that a certain proposition is barely probable, not impossible. 
What is of greater actual value in scientific procedure is to show 
that any generalization or hypothesis has a greater probability 
than any of its possible rival alternatives; and this is achieved 
by showing that it holds in a greater number of properly 
comparable 

We have hinted before that the great advantage of the 
frequency theory of probability is that it enables us to give a 
definite account of how to verify probability theorems. The 
latter is a great desideratum in view of the loose way in which 
the term verification has been generally used. 

According to the traditional account, we verify an hypothesis 
when its consequences are found to be confirmed by sensory 
experience. (Seeing is believing, but touching is the naked 
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truth*) This mode of reasoning, however, is the well-known 
fallacy of arguing from the affirmation of the consequence. And 
it seems rather scandalous for logic as a science of consistency 
to maintain such a double standard, condemning an inference 
as a fallacy in the part called deductive, and glorifying it as 
verification in the part called inductive. We may of course 
remove the scandal by insisting on the distinction between 
proof and verification. When offered as a conclusive proof for 
the truth of the antecedent, the argument from the affirmation 
of the consequence is a fallacy; but when offered as a verifica- 
tion or as evidence of its probability, it is relevant and generally 
the only means of testing its truth. But even so, a realistic 
account of verification must take a relativistic form and envis- 
age not a single hypothesis which can be verified by confirm- 
ation — a task too easy to be of much scientific value— but 
rather a process of weighing rival hypotheses. If we have two 
or more competing hypotheses and we can make a crucial 
experiment or observation which confirms one and disproves 
the other, then the one that is confirmed has thus been demon-* 
strated to be a better account of the facts so far known. Veri- 
fication, in other words, does not strictly prove a hypothesis to 
be true — the history of science shows well verified hypotheses 
to have finally turned out to be false — ^but it gives us logical 
reason for regarding one as more probable than the other, 
since it explains more of the facts. 

The prevailing account of verification contemplates universal 
propositions that predict certain uniform results and exclude 
others as impossible. They can therefore be refuted by a single 
instance to the contrary. But this does not apply to propositions 
that assert a probability. If, following Maxwell and Bolt2man, 
we assert that the probability of a cubic centimetre of gas 
dividing itself into two distinct parts of unequal temperatures, 
is less than one in a quadrillion, the actual occurrence of such 
an event will not constitute a refutation of our assertion. For 
the improbable is not ruled out as impossible. We are thus 


Theories of Proba:bility 1 1 3 

tempted to draw a sharp distinction between the verification of 
laws such as those of classical mechanics, and the verification of 
statistical probabilities, on the ground that no crucial experi- 
ment or observation can refute the statement of a probability. 
If, however, we consistently adhere to the frequency theory, we 
realize that the test of a probability statement requires not a 
single observation but a large number, since probability judg- 
ments are directly concerned \vdth groups of phenomena, ^f 
the particles of a gas did frequently divide themselves into two 
parts of different temperatures, we should have a right to 
question any theory which assigns this occurrence such a low 
probability. If a penny falls head forty-nine or fifty times in 
fifty throws, we may well question whether the proper prob- 
ability of its falling head in any one instance is one-haif. 
According* to our analysis, to assert the latter is to predict that 
it will fall head as often as tail. This is a material assertion which 
must ultimately rest on experience, and it would be absurd to 
contend that what has been affirmed on the basis of past experi- 
ence cannot be denied on the basis of further experience. On 
the theory of fair dealing, it is extremely improbable that my 
opponent will hold four aces twice in succession. When that 
actually happens, the hypothesis of fair dealing is not refuted; 
but we may well reconsider it, and entertain the contrary one 
as a more satisfactory account of the situation. We certainly 
would do so if that hand were repeated more often. 

It may well be objected that this way of verifying a probabil- 
ity is very unprecise, that it offers no definite canon of telling 
• when a mn is sufficiently long to serve as a test. Abstractly 
stated, this objection is certainly -sound. But we must not forget 
that the actual choice between mechanical hypotheses which 
make universal assertions — for example the choice between the 
Ptolemaic and the Copemican astronomy, between the corpus- 
cular and the wave ffieory of light, between the continental 
and Faraday’s theory of electricity—were not as easily decided 
by crucial expeimients as the popular histories assert. Despite 
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Lavoisier’s experiments, the phlogiston theory continued to be 
held for a considerable time, and Galileo’s supposed refutation 
of Aristotle’s theory of gravitation by dropping two objects from 
the tower of Pisa is rather mythical, for under the actual con- 
ditions of height, atmospheric friction, etc-, such an. experiment 
could not have been decisive. Science, in fact, depends on 
cables of many strands rather than on chains of many links. 
It is wise, therefore, to insist on the real and important distinc- 
tion between the verification of universal propositions and the 
verification of assertions of probability, but also to guard 
against making the distinction too sharp. 

The foregoing reflections will help us to consider the nature 
of the a priori in judgments of probability. 

Reasoning on matters of probability involves a remarkable 
amount of reliance on a priori considerations. (By a priori, I 
mean general principles which are not based on theobservatior*. 
of the course of events in the special field to which they are 
applied, and are incapable of being refuted by any empirical 
fact in that field.) Thus, the certainty with which people assert 
that the probability of a penny falling head is one-half generally 
rests on no accurate formulation of previous experience, and 
indeed often involves a resolution to ignore experience, as in the 
case of the astronomer Proctor, who insists that, if a penny has 
fallen head fifty times running, the probability of the next throw' 
being head is still one-half. This is a position which, as has 
been indicated, cannot be refuted because we can, if we wish, 
explain air departures from it in terms of specific disturbing 
causes. Propositions of this sort are suggested by the general 
principles of symmetry and initial simplicity, but they can 
justify themselves logically by the fact that they enable us to 
organize the phenomena in their field into some coherent order 
or system. They are, in that sense, methodological postulates. 
The chance of a penny falling head, because it is an illustration 
of the principle of insufficient reason or indifference, serves to 
exemplify the use of the methodological postulate. According 
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to the principle of indifference^ it is supposed that we have a 
right to assert or assign to each side of the penny a probability of 
one-half, in so far as we know nothing which will enable us to 
decide between two alternatives. We need not go into the ab- 
surd consequences to which this often leads. They have been 
pointed out by Von Kries, Keynes, Fischer, and others. This 
example is referred to, in passing, as an illustration of our readi- 
ness to build calculations on the basis of complete ignorance. 
This is also true of the readiness with which mathematicians 
and statisticians, lay or expert, are ready to assume that events 
whose causes or determinants are unknown are not only equi- 
probable but also independent of each other. All reasoning as 
to probability which expresses itself in numbers involves inter 
alia an assumption of equi-probability. For, to assert that a cer- 
tain arrangement A has a numerical probability or is more 
probable than an arrangement B, it is not enough to assert that 
A has a number of complexions or possibilities. We must also 
assume that all of these complexions are equi-probable. But the 
judgment of equi-probability is a prediction as to the course 
of material events, to wit : that they will occur with the same 
relative frequency. Such a prediction may be based on the 
evidence of past experience, or we may prefer the hypothesis of 
equi-probability because it seems the simplest. As we saw before, 
neither of these typ^ of evidence is conclusive, but psychologic- 
ally we seem predisposed to regard the simplicity of our hypo- 
thesis as offering a greater, or indeed an absolute, certainty. 

This tendency to treat matters of fact on purely a priori 
considerations without any recourse to verification seems to be 
the prevailing attitude in most mathematical treatments of 
probability. The mathematician is perfectly justified in saying 
that, if I assume that any card is as likely to turn up as any 
Other, and ii one deal is completely independent of the previous 
one, then certain combination^ or hands have certain determin- 
ate probabilities or relative frequencies. But it is surely not 
within the realm of pure mathematics to determine that these 
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assumptions are true in the actual shul&ing of cards. In brief, 
no numerical determination of probability is logically possible 
without a material or factual assumption as to equi-probability, 
and the latter is often quite arbitrary. Consider, for instance, 
the famous problem of LaPlace in regard to the probability of 
a chance arrangement resulting in all the planets having their 
angles of inclination to the ecliptic, such as actually prevail in 
our solar system. The problem cannot be intelligently dealt 
with without an assumption as to what arrangements are equi- 
probable, and it is by no means clear what our starting point 
here should be. 

We cannot build up any natural science without hypotheses 
or anticipations of nature which go beyond past experience; 
and hypotheses which we have called a priori^ because they 
cannot be refuted by finite experience, are indispensable in the 
determination of probabilities as in dealing with most empirical 
and contingent material. But if we enlarge, as we must, our 
concept of verification, even these a priori hypotheses are veri- 
fiable; for we can formulate alternatives to them whenever they 
deal with factual situations- And over large stretches or series of 
experiments, we may decide that one of the hypotheses serves 
the purpose of our science better than another. 

The same emphasis on relativity must be maintained when we 
speak of the probability not of propositions but of natural 
events. No event, we must insist, is in itself probable. The de- 
fendant did or did not commit the murder. It will rain tomor- 
row or it will not. Probability does not belong to an event in 
itself, but only to the event in its representative capacity so far 
as it is a member of a class of events which stands in a certain 
relation of relative frequency to another class. This may not 
be what the common man actually has in mind. But we are con- 
cerned not with descriptive psychology but with logical 
requirements for purposes of clarity in scientific procedure. I 
look at a barometer and I say that it will probably rain tomor- 
row. This judgment, von Meinong and others ha^ve insisted, has 
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nothing to do with series or relative frequency. It is about 
tomorrow only. But, if looking at the barometer has any 
rational connection with the statement that it will probably rain 
tomorrow, it is because a certain state of the barometer is gene- 
rally if not always followed by rain the next day. The proba- 
bility that Mr. X will be re-elected is determined by our evi- 
dence, and the odds may vary, according to the number of 
factors we take into account ; but he will be either re-elected or 
defeated according to the number of electoral votes and, when 
either happens, there will be no probability about it. 

Considerations of this sort have served to strengthen the sub- 
jectivist interpretation of probability, to wit : that probability 
measures only our ignorance or our belief. This view is based 
on the popular confusion between subjectivity and relativity, on 
the failure to take account of objective relativity. Without 
dwelling on this point we may note that the subjectivist theory 
of probability does not remove any difficulty and creates new 
ones. If probability is a measure of our ignorance, how can 
physical science and practical management of a business like 
insurance be based on it ? Besides, is it true that degrees of 
belief can be measured with the degree of refinement which a 
mathematical theory of probability involves? It is not the fact 
that we believe, or how intensely we believe, that determines 
probability, but the content of what is asserted. The probability 
of an event is relative to the evidential facts in its favour; and 
that is why the same event may have different degrees of 
probability in different contexts, just as any given line may 
subtend different angles. There is therefore nothing really para- 
doxical in the difficulty emphasized by Bertrand and Poincare 
that the probability of a random chord being greater than the 
side of an inscribed triangle has one value if we start with one 
hypothesis, and another value if we start with a different 
hypothesis. 

The foregoing analysis of probability has emphasized the 
rational rigour of the relative frequency theory as contrasted 
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with other theories of probability which are prevalent in the 
field of philosophy. In the course of examination, several 
objections to this view of probability may be scrutinized. 

On the frequency theory, every statement about the prob- 
ability of a single event can be interpreted only as an elliptical 
statement about the relation between classes of events. Against 
this it is urged that we all do make statements about the proba- 
bility of single events which seem to us significant, before any of 
us hear of the frequency theory. Frequency, it is urged, is cer- 
tainly not what we mean when we say that a certain individual 
is probably guilty, that a certain person from whom we have 
not heard for a long time is probably dead, or that there is 
probably some lurking fallacy in an argument which proceeds 
from self-evident premises to an unwelcome conclusion. 

Against this argument we must insist on the distinction be- 
tween logical implication and what it is that people are con- 
scious of when they use certain words. What people actually 
have in mind when they talk about causality, or a de^ of thirty 
billion dollars, or the electron theory of matter, is most diverse 
and altogether irrelevant for a scientific theory as to the mean- 
ing of these concepts. For a scientific theory, the meaning of 
these concepts can only consist of the definitive propositions in 
which such concepts are employed. It is well known that our 
ordinary consciousness of meaning is incomplete. We have in 
mind only an image, picture or symbol, visible or audible, of 
the subject matter about which we make assertions. But into 
this psychological inquiry we need not enter at all. For purposes 
of physical theory, rest and motion are meaningless except in 
relation to some body or system of reference; and any one of us 
may be at rest with reference to this chair but in motion with 
reference to the earth or the sun. Without the addition of such 
reference, the nations of rest or motion seem to have a mean- 
ing, but are in fact incomplete symbols and do not denote any- 
thing definite. Thus probability is relative. It is meaningless to 
speak of the probability of a single event taken in isolation. If I 
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say that the probability of a dice not failing on the side marked 
3 is f, that ratio is clearly not a characteristic of the actual 
event by itself. The actual dice will either fall on that side or 
not. The f describes, not the actual single event as it occurs, 
but the relative frequency with which events of this kind occur 
in our assumed universe. 

Now, it may be urged that when we speak of the prdbabiMty 
of unique events, we do not think of classes of events, but of 
the individual case. But what does it mean to think of an indi- 
vidual case? If our thought is rational it seeks reason or evi- 
dence for the given event. If we find any reason or evidence, 
its force will apply to an indefinite number of instances similar 
to ours. If I reason that Mr. Morgan is a patriot because all 
bankers are, the force of the argument does not depend upon 
the peculiarity of Mr. Morgan. I can replace Morgan with 
Baker or any other individual. Any X is a Z, if ail X’s are Y’s" 
and all Y^s are Z*s. The rational force while felt in a single case 
cannot be restricted to it. There is, therefore, nothing strange 
in saying that while we speak of the probability of single events, 
the logical or rational force of our statement has to do with 
certain features of it which are essentially repeatable. The 
unrepeatable individual, indeed, is not the object of science and 
certainly cannot be expressed in language. 

Another objection to the frequency theory is that it requires 
the concept of the long run, which is not applicable to unique 
or historical events. This objection has merit only if the term 
“long run” suggests an actual series of repetitions, but that is 
hardly necessary for the frequency theory. All that is necessary 
for our purpose is that the elements of our problem shall be 
capable of possible repetition, and this is involved in any 
rational analysis. 

The unfortunate introduction of the word “limit” in the 
frequency theory, by Cournot and others, has led to a host of 
objections against the relative frequency theory of probability. 
It may be stated categorically, however, that the technical con- 
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cept of limit as applied by mathematicians is not necessary for 
our purpose. A mathematical limit is characteristic of a con- 
vergent series whose law is definite. The series to which prob- 
ability applies need not have that characteristic. For the con- 
cept of probability we do not need to know the law of the 
series. In fact, we often apply probability to a series that we 
know only empirically, without any mdicatioh of its definitive 
character beyond the terms examined. The terms may vary 
around a mode or median and for many purposes we may regard 
the variations as negligible. When we say that the readings 
vary between certain limits, we mean, then, to use the word 
limit in the popular sense of extremes of variation (or end 
terms). 

Stated positively, this means that when we observe the fall 
of a penny a large number of times, we generally start \ dth 
the hypothesis that one side will turn up as frequently as the 
other. Rarely, if ever, do we see this actually embodied. It cer- 
tainly cannot be embodied in an odd number of throws, yet we 
are convinced that any deviation in favour of one side will 
sooner or later be balanced by a deviation on the other side. 
And, unless the evidence of the actual throws is overwhelming 
against our hypothesis, we are satisfied to neglect the d^ations. 

In what sense can the frequency theory be applied to the 
determining of the probability of a theory? It has been objected 
that the relative frequency with which the consequences of a 
theory are frue is a concept that cannot be used at alL If, for 
example, every fifth proposition deducible from a given theory 
turned out to be false, we should not say that the probability of 
the theory being true is We should rather say that the 
theory is false, if even one of a thousand of its consequences is 
false. There is, however, no inconsistency between denying that 
an inference always follows, and asserting that the inference 
will give us a certain frequency of materially true conclusions. 
The statement that a theory is true is the statement that all its 
consequences are true, and therefore is logically contradicted by 
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the proposition that one of its consequences is faise. But the 
probability that conclusions from a given theory will be true, 
even when the theory is not absolutely true itself ^ is an entirely 
different matter. For a theory which, though not entirely true, 
is an approximation of the truth, may give us true conclusions 
within certain limits or in a certain, proportion of cases. 
Accordingly, in the suggested case in which every fifth con- 
clusion of a given theory is false, we should say there is enough 
evidence to prove the theory absolutely false as a universal 
proposition, though we can deduce probable consequences from 
it, in the sense that a prediction that a given consequence has 
the trait which the theory^ postulates will in general be true four 
times but of five. 

The most serious objection that Keynes offers against the 
frequency theory is that it does not explain the probability of 
analogy, induction or generalization. Granted that our statisti- 
cal information shows that in the past, three out of ten children 
died within the first four years of their lives, how can that 
explain the probability of the inference that this ratio will 
prevail? There is no difficulty here at all. The generalization 
in question is surely not always justified. Very often such gen- 
eralizations are found to be misleading because the conditions 
under which past observations were made may no longer pre- 
vail. Dialectically we could say that, if the conditions which 
made the thing true in the past continued to exist, the same 
ratio would prevail, but that is not the inference or categoric 
conclusion in question. That conclusion obviously will be true 
in some cases and not in others according to the way in which we 
select our material. It is, therefore, according to our analysis a 
probable inference, and the strength of its probability depends 
oh the kind of evidence we have that the same conditions will 
hold. 

The frequency theory seems to emphasize number , and to 
ignore the quality of events or propositions. Hence, it is urged 
that relative frequency is, at best, only a consequence of the 
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quality or the rational force of what we know in relation to 
the proposition considered^ and that this quality or rational 
force is not dependent upon relative frequency. 

This objection would be sound if relative frequency and 
rational force of arguments were mutually exclusive. But the 
frequency theory does not need to deny the rational force which 
arguments have to a mind that is trained to weigh evidence. 
The question is, whether this weight of evidence is something 
mystical and unanalyzable, or whether it can be shown to 
involve something verifiable, and the theory of relative fre- 
quency does give us something verifiable. 

It has been argued that we often consider the probability of a 
proposition with respect to an hypothesis contrary to all the 
known facts. How can we possibly introduce relative frequen- 
cies in such a case? The answer is that an hypothesis, if it is 
significant, defines a possible universe, and in that universe there 
are classes of possible objects in which certain sub-classes can 
have relations to the species or genera of which they are part. 
Indeed, all theoretical science which follows from such laws as 
the law of the lever, the law of falling bodies m vacuo ^ the laws 
of thenno-dynamics, describes what would happen in a pos- 
sible universe not actually attainable on earth. These laws serve 
as principles according to which actual things can be judged to 
be more or less in conformity or approximation. 

It must be admitted that Keynes is right in raising the objec- 
tion that not ail probability judgments have a definite numerical 
value, md, if the frequency theory assumed that they always do, 
that would be a fatal objection. For, not only is the assignment 
of nimierical values to probable judgments generally impossible, 
but we very often assert probability as the antithesis of certainty 
in instances where we have no numerical comparison of any 
sort. This, contention is perfectly true, but it confuses the evi- 
dence for the judgment with the content of the judgment. In 
other words, we can make an estimate or guess as to rdative 
frequency without having any evidence to determine its precise 
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value. In any case, it is not necessary to assume that all prob- 
ability judgments do have a definite numerical value. It is suffi- 
cient to grant, as we must, that some judgments founded on 
statistical evidence do have ascertainable probability values, and 
other judgments of probabilitycan frequently be correlated with 
such statistical evidence. I confess this seems a tour de force.hut 
I think the extent of statistical evidence is capable of consider- 
able enlargement. At any rate, statistical ‘evidence, as I think 
even Keynes admits, fits in with the frequency theory better 
than with any other theory that has thus far been developed, — 
which is as much as can be said for any specific hypothesis. 

Finally, it is urged that when we apply a general rule to an 
individual case we have, at best, only a probability that the 
individual case does conform to the general rule, and that this 
probability cannot be explained on the frequency theory. The 
true force of this objection can be seen if we realize that it holds 
of all deductive arguments. If I say that all electrified bodies 
repel each other, this is an electrified body, etc., the judgment 
as to this body is a salte mortale. It rests upon evidence which 
can never be conclusive. Now, the probability of a premise does 
not affect the certainty of the inference, though it does aifect 
the conclusipn. 

Most of the objections to the relative frequency theory of 
probability are significant only if we ignore the context and 
ground of scientific knowledge. Otherwise the only alternative 
is to accept the frequency theory as the best exemplification of 
what we mean by probability. 

To accept the frequency theory in these terms is not to deny 
the legitimacy of other interpretations of probability. For it 
must be admitted that relative frequency is not the only test 
of probability. Granted that the absolute number of instances 
of a given proposition is decisive for the weight of argument 
in support of the proposition, it remains true that some argu- 
ments carry greater weight than others because their experi- 
mental bases are more carefully constjructed or generally more 
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reliable for some other reason. And, while this greater reliability' 
does not appear to be a question of mere numbers, it may be 
reduced to a question of the comprehensiveness of an inquiry or 
experiment which is a relevant factor under the relative fre- 
quency theory. We may put this is another way by saying that 
when we eliminate disturbing conditions, or conditions irrele- 
vant to the problem under consideration, we increase the scope 
of applicability of the observed result and thus in a measure 
increase its numerical applicability. 

2. Probability and Pure Mathematics 

The significant .work of mathematicians on the theory of 
probability has given rise to the popular misimpression that 
probability is a purely mathematical concept. This misimpres- 
sion is somewhat aided by the fact that, where popular usage 
refers to something as possible but not probable, the mathema- 
tician speaks of a probability less than half. This seems to iden- 
tify the mathematically probable with the possible, and indeed 
few mathematical treatises clearly distinguish between these two 
concepts. Thus mathematicians often put such problems as, 
“What is tlie probability of a dice falling once in twp throws on 
a given side?” as if the fact that there are six possibilities in each 
throw is sufficient to determine the answ'er. That, how'ever, is 
clearly not the case. For unless these possibilities are equally 
probable, there is no way by which the given answrer can be 
logically proved. And it is not true that all possibilities are 
equally probable. A dice may fall on the side marked five or it 
may not. Are these two possibilities equally probable? Cer- 
tainly not, unless the dice is especially loaded — ^and that is a 
physical fact and not one of pure mathematics. Something more 
than a number of abstract possibilities is needed to determine 
probability, and that is the assumption that various possibilities 
are equally probable, and there is no way by which this can be 
defined in verifiable terms except as a prediction of what will 
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actually happen under certain conditions. i,e.^ the frequency 
with which the given side will occur in .an Indefintely long 
series of throws. If dice are physical objects and their throws 
are physical events, any prediction in regard to them must 
assume physical knowledge over and above purely mathemati- 
cal considerations. The mathematician can assume a certain 
number of possibilities to be equally probable and draw j^eces- 
saiy’’ conclusions as to the permutations and combinations of 
such events. His reasoning will be purely mathematical so long 
as he is reasoning from certain numerical assumptions to their 
necessary consequences. But the subject matter about which he 
reasons has a physical aspect, and the theorems of mathematical 
probability are applicable to the physical world only if we make 
certain assumptions as to physical states. It would therefore 
make for clarity of thought if all mathematical problems* were 
to state explicitly what events or combinations are assumed as 
equi-probable. Without such an assumption, no mathematical 
computation of probability is possible. 

3 . Probability and Ethics 

Our analysis of probability shows that it is always a question 
of more or less. In conduct, however, we must decide categori- 
cally — ^yes or no. This necessity -for definitive choice, coupled 
with the traditional and organic fear of departing from the 
beaten path, feeds the feeling of absolute moral certainty. It 
will not satisfy the traditionalist to say that bigamy, lying and 
murder are generally evil in their consequences. For this opens 
the road to reflection. Are there not cases where these things 
are justified ? And if so, under w^hat conditions will they obtain ? 
Traditional moralists with a penchant for the authority of the 
prophet or pedagogue, therefore, lay down absolute rules : 
Thou shalt not commit adultery; Thou shalt not lie; Thou shalt 
not kill. And Kant rightly insisted that such absolute com- 
mands cannot be based upon experience, for experience can , 
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give US only piobabilities and a judgment of probability cannot 
carry absolute authority. 

Suppose, however, that we conceive of the rules of morality 
as Aristotle does, as the rules of wisdom for the attainment of 
the good in life, like the mles of hygiene or the directions of 
any artist to those who wish to follow him in the attainment 
of beauty. Such rules cannot be freed from considerations of 
probability, but they are, therefore, no more to be despised than 
the advice of a doctor or expert engineer. In any case, we must 
recognize that what is our duty in any given situation involves 
a factual judgment, that in this situation, certain physical cir- 
cumstances are to be found which cannot be dissociated from 
their probable consequences. This is obviously the case in the 
field of social ethics where we discuss the right and the wrong 
of policies on the tacit assumption that these policies will prob- 
ably have certain consequences. But the absolutists, here and 
elsewhere, are not altogether wrong. They rightly protest 
against the positivists who would deduce what we ought to do 
from premises which contain assertions only about what is, a 
procedure which is ethically confusing and logically impossible. 
Some assumption as to what is good or desirable or what we 
ought to do, we cannot avoid, and the question of the consist- 
ency of judgments, in this respect, is a question of logic and 
invariant relations. But it is very doubtful whether the ideal of 
logical consistency of our judgment excludes the possibility of 
diverse ethical systems, equally valid under diverse conditions. 
Specific ethical judgments involve all sorts of assumptions and 
cannot be more than probable. 

Probabilism in ethics has received a bad name since Pascal’s 
famous Lettres Provingdes^ and the prestige of the Kantian 
ethics as well as of Scotch intuitionalism has added to this im- 
pression. Nevertheless, we can admit that our actnal judgments 
of right and wrong can at best claim only a high degree of prob- 
ability, and it would be well if we recognized this more univers- 
^ ally. For to believe that ethical judgments are absolute is to 
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become indifferent to doubts in regard to them, and thus to 
encourage the many unconscionable and cruel prejudices which 
history shows to have paraded as moral imperatives throughout 
the ages. If our moral judgments rest on experience and can 
only attain a higher degree of probability, then it is for us 
to do our utmost to examine the facts carefully and to attain 
the highest degree of probability that is humanly possible. 

4. Probability and Metaphysics 

It is curious to note that in the realm of religion and meta- 
physics, where prevail the greatest differences of opinion, almost 
all parties are agreed in rejecting the notion that knowledge in 
these matters might be only probable. But it is obvious that our 
knowledge of the absolute totality of things, or of an omniscient 
and benevolent Creator whose nature is beyond our powers of 
imagination, cannot be demonstrable knowledge in the ordinary 
sense of knowledge and proof. The various proofs for the exist- 
ence of God rest upon principles which appeal to certain minds, 
but which others can question without disbelieving in logic. 
The modem tendency to question self-evident principles can 
certainly not be excluded from these realms. But the reflective 
mind cannot stop with so-called empirical knowledge, for, the 
more we reflect, the more uncertain become the ass\imptions on 
which our empirical judgments rest. The drive to consider that 
which is beyond the merely actual is at the basis not only of all 
human activity but of all effort to understand. In that sense 
metaphysics is not an additional realm, but something implicit 
in all rational endeavour. Traditional metaphysics thought that 
if it could find something pennanent and self-evident it would 
have the key for the understanding of the totality of the world. 
Modern reflection is not certain that any such key is to be 
found, and it is highly sceptical as to whether we can treat of 
the totality of things under the same categories as other 
objects of rational consideration. Constructive metaphysics, as 
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an imaginative anticipation of what the grov^th of knowledge 
may reveal, will always be with us, but the results will always 
move in the realm of the more or less probable rather than the 
absolutely true or the absolutely false. And yet, the traditional 
attitude is not entirely to be discarded for, in concatenating our 
probabilities, we must rely on logical or mathematical considera- 
tions which are themselves not probable but invariant. 

What kind of a world is it of which Judgments of probability 
can be validly asserted?? For if the mind includes eveiything, 
the statement that probability exists in the mind only is mean- 
ingless, and, if there is some reality other than the mind to 
which its ideas must point or conform, then the question 
remains as to what earthly or unearthly relation ideas can have 
to a world which is radically different from them. 

If probability is a genuine trait of the world in which we live, 
the latter contains many objects, patterns, configurations, or 
abstract aspects which are indefinitely repeatable in certain 
ratios or proportions, and this means a world in which not all 
things are possible, but some things are impossible. If the actual 
world is thus a selection from a number of possible ones, actual 
objects could have been arranged in different ways without 
ceasing to be intelligible. And this means that there is, in the 
world, an element of contingency which is radically undeter- 
mined. We have noted elsewhere the error implied in the com- 
mon assumption that the reign of law, such as physical science 
proclaims, requires absolute determinism. On the contrary, if 
there is a genuine plurality of atoms, electrons, or any other units 
which determine each other according to invariant relations, 
there must be, by the very hypothesis, some distinction between 
the existence of any one thing and the influences which operate 
upon it. We cannot belie\'e in a world of functions without any- 
thing which functions, in grins without cats. Ultimately, the 
world is what it is, and logical necessity can only be the deriva- 
tive from certain characters which happen to exist or to be. 
Contingency can never be eliminated, , no matter how genera! 
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law may be. The attempt to derive existence from concepts is 
doomed, not only in the theological, but in other realms. The 
world is more than relations of order, though, of course, it is 
vain to attempt to describe that which is beyond all relations 
and predicates. Surely, no description of what we are can be 
exact and completely exhaustive of our actual being, and this 
must be true of any world in which there is a genuine plurality. 
The philosopher must seek to find as much as he can .without 
suffering the illusion of complete attainment. To that end, 
reflection on the nature of probability is most helpful. 






VII 

The Statistical View of Nature ^ 


Since the beginning of modem statistical science, its leaders 
such as Quetelet have, in agreement with the pioneers of the 
other social sciences, insisted that progress is possible only if we 
introduce the rigorous and deterministic methods which have 
brought such great success to the physical sciences. And now we 
are witnessing physical science itself not only raising doubt as 
to the adequacy of Newtonian mechanics and the law of the 
conservation of energy, but also challenging the entire classical 
conception of physical causation. This has caused considerable 
disturbance in the social sciences; but certain philosophers, both 
positivists and those of theological leaning, are rejoicing. For 
the latter have been asserting for some time that our knowledge 
of physics is statistical only, of the same kind as our knowledge 
of social phenomena when these are the result of large numbers. 

We can perhaps most profitably approach this issue if we 
begin by considering the characteristics of statistical knowledge, 
and then try to analyse the nature of statistical mechanics and 
the significance of determinism in a statistical view of tlie 
world. ‘ Analysis along this course may suggest some application 
as to the limitations of statistical measurement. 

At the outset of our inquiry it is interesting to note how many 
fundamental terms which the social sciences are trying to adopt 
from physics have as a matter of historical fact originated in the 
social field. Take, for inst^ce, the notion of cause. The Greek 

^Read before the Ninety-seventh Annual Meeting of the American 
Statistical Association, New York City, December 28, 1935, Published 
in Journal of the American Statistical Association, June, 1936, voi. 33, 
pp. 327-347. 

^30 , 
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ama or the Latin causa was originally a purely legal term. It 
was taken over into physics, developed there, and in the eight- 
eenth century brought back as a foreign-bom king for the 
adoration of the social sciences. The same is true of the concept 
of law of nature. Originally a strictly anthropomorphic con- 
ception, it was gradually depersonalized or dehumanized in the 
natural sciences, and then taken over by the social sciences in an 
effort to eliminate final causes or purposes from the study of 
human affairs. It is therefore not anomalous to find similar 
transformations in the history of such fundamental concepts of 
statistics as average and probability. The concept of average 
was developed in the Rhodian laws as to the distribution of 
losses in inaritime risks. After astronomers began to use it in 
correcting their observations it spread to other physical sciences ; 
and the prestige which it thus acquired has given it vogue in the 
social field. The term probability^ as its etymology indicates, 
originates in practical and legal considerations of probing and 
proving. And now we are trying to fit social phenomena into 
the patterns of probability worked out by mathematical physic- 
ists such as LaPlace and Poisson, and by mathematicians like 
Gauss and Karl Pearson, 

1. The Nature of Statistical Knowledge 

What are the essential traits that differentiate statistical from 
other kinds of knowledge? It is usual to discriminate it from 
history on the one hand and from mechanics on the other.^ 
These distinctions are worth noting. 

Historical knowledge is concerned with individual objects or 
events, with individual persons, nations, or institutions having a 
definite date or position in time.- Statistical knowledge differs in 

2The reader will note that the text distinguishes between different 
kinds of knowledge. The scientific statistician, of course, must use all 
the kinds of knowledge he can obtain, including pure mathematics, 
which is certainly not in itself statistical. 
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this respect by being concerned with niinierical relations in mul- 
titudes which are fungible, Le,, in which individual differences 
are ignored. To know that the population of the United States 
in 1800 was 4.000.000 is, to be sure, historical in so far as it 
describes the United States at that time and indicates its power 
relative to other nations, but it is statistical in respect to the 
individuals who constitute that population. It gives us no in- 
formation about any one of them. And this ignorance is not 
cured by averaging. If I am told that the average family then 
consisted of 5.6 persons, I do not thereby learn anything about 
aiiy actual family. We are not thus denying that statistical in- 
formation is a necessary aid in the understanding of history% 
To determine what was the population of Athens in 430 b.g. 
or of the United States in 1790 is surely a most significant task 
of history; but we do not thereby attain direct information 
about any individual citizen, e.g., what the peculiar traits were 
that made some of them, like Pericles or Washington, such out- 
standing figures. This distinction between the historical and the 
statistical is also valid in the realm of physics. If I know that 
there was an earthquake or an eclipse of the moon or that a 
column of mercury attained a certain height on a^given occa- 
sion, my knowledge is so far purely historical. And, from a 
logical point of view, our knowledge of the geological changes 
which our earth has undergone is of the same logical pattern as 
our knowledge of the changes in the dynasties which have ruled 
Egypt. In both cases we reconstruct individual past events on 
the basis of observations of presently existing records or remains. 
On the other hand, our knowledge of physical nature is strictly 
statistical whenever it is concerned with averages such as 
heights or weights of groups of objects, or with the relative 
frequencies with which certain phenomena occur. 

The distinction between statistical and mechanical knowledge 
deserves even greater attention. The classical view held gen- 
erally throughout the eighteenth and nineteenth centuries 
regarded the principles of Newtonian mechanics, like those of 
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Euclidean geometry, as self-evident or in some way necessary. 
Thus, philosophers like Kant, Whewell, and Wundt have tried 
to derive the Newtonian laws of mechanics, from entirely 
a priori considerations. Also, great physicists like J. J. Thomson, 
the successor to Maxwell, explicitly declared the laws of dyna- 
mics to be in some sense superior to those which, like the second 
law of thermodynamics, are merely based on experience. But 
the general distrust of self-evident principles that has come with 
non-Euclidean geometry and the recent development of non- 
Newtonian mechanics make this position a difficult one to 
maintain. All the ultimate laws of nature which we know are 
contingent, that is, we know of no iieason why these laws should 
prevail in fact rather than others which are conceivable; and 
the really decisive evidence for the truth of the laws of any 
mechanical system is that their consequences are verifiable, that 
is, agree with experimental observations. Yet, though mechani- 
cal laws of 'the classical type are not justified by their self- 
evidence and are not independent of experience, they can be 
clearly distinguished from statistical laws by the fact that they 
assert universal or invariant connections in nature. Whenever 
we have two particles, they attract each other with a force that 
varies inversely as the square of the distance between them; or, 
whenever a body moves freely under the influence of a constant 
force,. the velocity acquired will be proportional to the time 
during which the force acts. A single exception can thus logic- 
ally refute the law. 

Now, statistical laws or correlations do not take such universal 
form, but assert rather certain frequencies, for example, that a 
little over 51 per cent, of all births are male. This, however, does 
not enable us to predict individual instances. To say that 75 
per cent, of the Romans were tall, above 5' 5^, gives us no 
warrant for inferring that Cato was tali. And to say that this 
information makes it probable that Cato was tall does not really 
determine the iiidividual case, for he may well have been only 
5 ' 4 ^' despite the fact that so many of his fellow-countrymeh 
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were taller. This makes a tremendous difference in the, problem 
of verification. A universal proposition asserts something to be 
impossible, and if that which is thus excluded does take place 
our proposition is definitely refuted. It is thus always conceiv- 
able and sometimes actually the case that a single crucial experi- 
ment can refute an hypothesis or supposed law^ And if another 
hypothesis is thus confirmed, the latter may be said to be veri- 
fied in the sense that it has been showm to be in greater har- 
mony with experimental observation than its rival or competing 
hypothesis. Thus, if the classical theory predicts an observable 
motion relative to the ether, and such motion does not show 
itself under piroper conditions of observation in the Michelson- 
Morley experiment, w^e have definite evidence against the classi- 
cal theory. And. if the Einstein theory of relativity can explain 
this experiment as well as all that the classical theory does, wt 
have definite reasons for preferring it. Statistical generaliza- 
tions, however, cannot be so readily verified by any crucial 
experiment. Consider, for instance, the well-established statisti- 
cal observation that as the number of voters increases, the plural- 
ities in favour of some candidate increase also. According to this 
view, there is a negligible probability that the millions of voters 
of New York State will in the next election be exactly evenly- 
divided between the Democratic and Republican candidates for 
Governor. If, however, that should actually happen, it will not 
refute our statistical generalization since the latter does not 
declare a tie vote under these conditions to be impossible. 

It may well be objected that this sharp distinction between 
mechanical and statistical laws, in regard to verification, over- 
looks the fact that statistical laws apply not to individual in- 
stances but only to large groups or over a long run, and that 
when so taken they are verifiable. Thus, consider the classical 
statistical law referred to before as to the ratio of male to female 
births. If, for a long period and over a wide area, this ratio 
is not found to prevail, we should surely regard it as refuted 
by experience, and some other ratio might be verified. Thi«i 
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objection, however, while perfectly true does not fully obviate 
the difficulty to which we have pointed. For the test as to when 
a run is sufficiently long to verify a statistical law cannot in the 
nature of the case he very precise. A few repetitions of the 
Micheison-Morley experiment are necessary to make certain 
that we have not overlooked something.. But they are repetitions 
of what is essentially the same experiment which, if true^ is 
sufficient to overthrow the contradictory universal. But it is 
difficult to determine just how many reports of different cities 
for different years would be necessary to refute a statistical 
theory as to the proportion of male and female births. 

I do not wish to ignore difficulties in pressing the foregoing 
point. The history of science undoubtedly shows that crucial 
experiments are very infrequent and that they do not play the 
absolutely decisive role which popular histories of science 
ascribe to them. No single experiment overthrew the Ptolemaic 
astronomy. Despite Lavoisier’s experiments, the phlogiston 
theory continued to be held for a long time. Nevertheless, the 
issues in each of these cases were definitely formulated because 
universal laws were involved; and single facts, such as the 
observed phases of the planet Venus or the increased weight of 
certain substances after being burned, were definitely and 
directly contrary to the predictions. If a single fact is not 
generally sufficient to overthrow completely a supposed univer- 
sal law which it contradicts, it is because an established hypo- 
thesis generally rests not on a single chain of arguments but on 
many interwoven threads, so that the cutting of one of those 
threads is not at once fatal. Moreover, theories are flexible and 
can be reformulated, or have auxiliary hypotheses added, 
Lavoisier’s, experiments can be explained by endowing phlogis- 
ton with negative weight. But in any case every single theoretical 
statement in regard to nature takes the form of universal pro- 
positions which can be definitely refuted by a single contradict- 
ory instance, and this is not true of statistical statements. 

Anbffier way of stating the distinction between mechanical 
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and statistical laws is that the former state causal relations while 
the latter are mere correlations. It is not necessary to go into 
the traditional discussions as to the nature of causality. It is 
sufficient for our present purpose to insist that a causal relation 
means some intimate connection or thread of identity between 
two things, traits, or events thus connected, while a statistical 
correlation may mean nothing more than a temporary coincid- 
ence, The fallacious assumption that a high correlation must 
necessarily represent a causal mlation, while not held by scien- 
tific statisticians, is still widely current. In a book of mine pub- 
lished some years ago I referred to Dr. George Marshall who 
found a correlation of 87 per cent, between the membership of 
the International (really American) Machinists’ Union and the 
death rate of the State of Hyderabad. Many of my readers 
have since protested vigorously that such a high correlation 
extending over twelve years cannot be accidental or devoid of 
real significance. But the fact is that the correlation does not 
hold beyond the period taken. Indeed, it obviously could not 
have pre\^ailed before the Machinists’ Union was formed, when 
there was still a considerable death rate in the Hindu State. If 
more instances of this sort are not available it is because most of 
us have no interest in such purely logical demonstrations. We 
look for correlations where we suspect a real connection, and 
then we regard whatever small correlation we find as a proof of 
our hypothesis. Where there are genuine causal connections we 
should expect statistical correlation, but the converse is not 
necessarily true. Genuine physical and mechanical laws are 
thus more tiian statistical correlations. The law of the conserv'- 
ation of energy and Newton’s law of motion are empirical 
in the sense that they depend for their verification on observa- 
tion, but they also indicate some element of identity in cause 
and effect, or antecedent and consequent, and that is more than 
merely statistical correlation. The observation that a certain 
correlation prevails for a certain period does not of itself give 
us reason for supposing that it prevailed before we observed it, 
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or that it will do so in the future. But scientific procedure in 
physics cannot go on without assuming that the relations we 
deal with prevailed before we discovered* them and are inde- 
pendent of our knowing them. Careful statisticians recognize 
this when they draw a distinction between gross and refined 
statistics, between birth rates where the denominator is the total 
population and those based on the number of married women 
of child-bearing age. Such distinctions are based on the recog- 
nition that causal relations are necessary to give statistical 
correlations real significance. 

The foregoing reflections suggest one of the reasons why there 
is in fact much less consensus in regard to social than in regard 
to physical laws as statements in invariant or causal relations. If 
we formulate a theory of business cycles, or of the variations of 
the stock market, and the actual facts do not conform, we do 
not generally abandon the theory, but we explain tiie departure 
of the facts by means of disturbing factors that prevent a fair 
test of our assumed law. Now, the existence of perturbations is 
also found in physics. But in the latter the effect of disturbing 
forces can generally be measured independently. That, how- 
ever, is generally impossible when, as in the case of the weather 
or of biological and social phenomena generally, we have a large 
number of factors that are not independent of each other. 
Hence, in dealing with such complex phenomena, we can seldom 
prove that if a given disturbing factor were absent our assumed 
law would operate. To attain invariant relations we must be 
able to isolate our factors or vary one at a time. Otherwise, we 
have too many variables and no assumption of ours can be 
definitely verified. The analysis of any situation into its related 
factors is therefore the condition for any definite test as to the 
truth of even statistical generalizations. 

It is important to remember that we do not always get nearer 
to the truth by increasing the number of cases on which our 
generalization is based. Observations on fifty Chinese laundry- 
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men no more justify a generalization as to Chinese in general 
than an observation of twenty Chinese^ if they all come from 
Canton, all belong to the same society, etc. It is only when by 
good fortune the randomness of our samples does eliminate the 
fallacy of selection that a larger number gives better evidence 
than a smaller number. In the end, the truth of a generalization 
from a sample depends on. the homogeneity of the group with 
respect to which we wish to generalize. A single experiment on 
a new substance, to test whether it is acid or alkaline, is much 
more convincing than the result of a questionnaire addressed to 
millions of army men to measure their intelligence. For the 
latter is not a simple quality of a uniformly repeatable pattern. 
In this respect the. methods of social statistics are gross com- 
pared with refined analysis, so that when our analysis is 
thoroughgoing, as it generally is in physics, one or two samples 
are as good as a million. If what we are measuring is really 
homogeneous, one instance is sufficient. In the social field, 
therefore, statistics cannot take the place of analysis; and in 
fact acute social analysts have contributed much more to our 
understanding of social phenomena than those who, without 
genius or vision, have believed that the mere accumulation of 
instances will give us adequate knowledge. 

Statistical method has been closely associated with the belief 
in what is loosely called induction, and it is often asserted that 
the founders of statistical science were men who, like Sir 
William Petty and those who organized the Royal Society, were 
influenced by Francis Bacon. It would take me far afield to 
show the mythical character of this history. A few observations, 
however, are essential. There can be no doubt that statistics 
deal with actuality, and that knowledge of actualities is always 
empirical, i.e,^ that we cannot obtain knowledge of existence by 
purely a priori methods. There is, however, no genuine pro- 
gress in scientific insight through the Baconian method of 
accumulating empirical facts without hypotheses or anticipa- 
tion of nature. Without some guiding idea we do not know 
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what facts to gather* Without something to prove, we cannot 
determine what is relevant and what is irrelevant. 

If we wish to find the laws of the weather, the thousands of 
millions of observations will not of themselves indicate the true 
causes of such phenomena. Only when we strike some fruitful 
idea or hypothesis, such as the late Carl Barus aid in determin- 
ing the influence of dust on the concentration of moisture, can 
we make some progress in the understanding of nature. 
Economic statistics, charts of the variations of prices, incomes, 
imports and exports, etc., do not constitute science unless organ- 
ized, controlled and informed by some general idea. A collec- 
tion of data will not give us science any more than a collection 
of ores will give us metal works. We need fire to fuse our 
material into some pattern. In science we achieve that, if we 
discover the proper perspective from which the order of 
phenomena becomes visible to the trained eye. 

This does not mean that we do pot often go wrong because of 
false hypothesis, but it is well to recall the caution of a great 
naturalist, viz., Charles Darwin, who rightly maintained that 
the danger of false hypotheses is never as great as that of a false 
observation. For even a false hypothesis may enable us to 
advance the organization of our material ; but everything that is 
based on a false observation has to- be undone before we can 
build anew on more reliable data. But note that even in statis- 
tical work we do not dispense with a priori assumptions, that is, 
with assumptions which are based on general considerations 
and which cannot be readily refuted by purely empirical data. 
We can see this in our various assumptions as to what are 
independent or equi-probable events. I do not wish to touch 
here on the subject of probability. But I must call attention 
to the fact that in all statistical measurement and inference we 
do involve ourselves in assumptions as to what events are equally 
probable and what events are independent. And in this field 
a priori considerations are most potent. 

Ask people at large, what is the probability of a penny falling 
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head? Almost everybody answers one-half, although few have 
ever taken an actual count of the relative frequency with which 
pennies fall head or tail* The answer comes in fact not on the 
basis of actual observation, but on the indetermination which 
prevents us from giving heads a preference over tails.® If, how- 
ever, we ask whether Americans are as likely to pay their bills 
as Germans, we do not ask for data, nor are we likely to say that 
one is as likely as the other. The answer will largely depend on 
where we live. Our belief, then, in the probability of an event 
is largely determined by considerations other than statistical 
study. 

We must, therefore, reject the tradition of which Quetelet 
and Buckle were the high priests, and which spoke of statistical 
averages as if they were iron and unchangeable laws of nature 
beyond human control. (People still speak of the average or 
the mean about which our numbers oscillate, e.g., as the normal 
man, with some implication perhaps that the normal is the 
perfect). Obviously there is no law of nature which compels 
the nonnal family to have 2.7 children or the normal man to 
divorce his wife or commit bankruptcy once in so many years. 
There is, therefore, also no merit in the argument that the 
existence of such averages proves that human volition cannot 
change what these averages describe. Statistical averages do 
give us knowiedge of groups if there are in fact laws which 
keep the distribution in those groups approximately- stable. But 
that empirical generalizations do not always give us genuine 
laws can be seen in popular generalizations about diet, exercise, 
the evil eye, lucky and unlucky numbers, the length of cycles 
on the stock market, etc. Are such generalizations more reliable 
if expressed in numbers, charts or curves? 

As a matter of fact we know of no statistical law^s comparable 
in constancy with the law of multiple proportion in chemistry, 
or of planetary motion in astronomy. All the social statistical 
averages that we know vary somewhat, as Lexis and others have 

^Sce 1 11-114. 
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shown, from year to year and are conditioned by our social and 
political regulations. Many of them, e.g., the number of bank 
failures per annum, or of car loadings or automobile accidents, 
have no meaning except under special conditions which come 
and pass, while mechanical laws are independent of geography 
and chronology. For the very meaning of causality is that mere 
position in time or place cannot in itself determine a natural 
change. 

Suppose that in the social field you find a formula like 
Pareto’s that fits the tables of incomes for several countries for 
a number of years. Does it follow that it is a law which will per- 
sist and which legislation cannot change? Some have actually 
argued to that effect, but in point of fact it is not true univer- 
sally, and does not hold for small incomes.'^ 

Statistical information needs refined analysis before it can 
lead to causal or rigorously scientific information. If we know 
that the average life of men is less than that of women we ask, 
is it due to occupation, to habits, or to organic handicaps ? We 
need to pass from the macroscopic to the microscopic point of 
view. 

It is necessary' to insist on these obvious reflections, because of 
the widespread manner of speaking of the law of large numbers 
and the normal frequency curve as if tliey were a priori laws of 
nature governing the distribution of all possible phenomena. 
This popular view is logically groundless and vitiates much 
statistical work such as that involved in much of our intelligence 
testing. 

Let us remember that the curve of distribution derived from 
the Gaussian assumptions can hold true only where these 
assumptions happen to be true in fact. Now, the curve assumes 

^The difference between an empirical and a rational formula can be 
seen when we compare the carpenters" rule for constructing a right 
angle with the Pythagorean theorem. The carpenters’ rule holds only 
for lengths of 3, 4, and 5, while the Pythagorean theorem gives us a 
whole system of geometric propositions or an infinite series of such 
possible numbers. 
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that our pheriomena or instances are symmetrically distributed, 
but this is obviously not true of all phenomena even if their 
number is indefinitely increased. Many anthropological 
! measurements certainly do not conform to it; the death 

I rate, the acceleration and retardation of growth in children, and 

the like. In many cases, to be sure, larger groups show greater 
stability and more balance or symmetry than the smaller groups 
which constitute them, but the reverse is also true at times. The 
normal probability curve is a help in analysis, but, as a descrip- 
tion of nature, it is true only of those groups of figures which 
happen to conform to it. There is no fair presumption that all 
| i groups will conform. 

2 . Statistical Mechanics 

; ^ 

So far I have been considering the distinction between statis- 
tical laws or correlations on one hand and mechanical laws on 
the other. But we have with us the science of statistical 
mechanics. What light does it throw on our issue? Let us con- 
sider it in three stages : first, the classical form of statistical 
mechanics; second, the modification introduced by the quantum 
theory ; and third, the more recent wave mechanics and the 
Indeterminacy Principle. 

The conception of a statistical knowledge of nature was first 
clearly enunciated by Maxwell (though partly anticipated by 
Clausius) in connection with the law of entropy. In his day it 
had been assumed that all genuine physical laws must be de- 
ducibie from Newtonian mechanics. But the irreversibility of 
certain physical changes, e.g.^, the diffusion of gases or the fact 
that heat is conducted only from hotter to colder bodies, could 
not be deduced from mechanical principles concerning phe- 
nomena that are essentially reversible. This led Maxwell and 
Boltzmann to the idea that this irreversibility is not a funda- 
mental law of nature, holding like the laws of Newtonian mech- 
anics always and everywhere from the largest mass to the small- 
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est particle, but that it is a derivative result from the arrange- 
ment of molecular motions according to the curve of ‘‘error’’ or 
probability. From this point of view it is by no means impossible, 
though highly improbable, that some phenomena may actually 
take place contrary to the law of entropy. There have indeed 
been those who have urged that organic phenomena and even 
Brownian movements illustrate this possibility. It should be 
noted, however, that this classical system of so-called statistical 
mechanics does not proceed from empirical observations, by 
averaging and establishing correlations. Rather does it begin 
by assuming that there are definite laws which determine the 
distribution oi molecular velocities in accordance with the 
Gaussian function originally derived to describe the distribution 
of errors of observation. This law of distribution is thus 
assumed to be an invariant law of nature, though it does not 
enable us to determine the positicTn of any particular molecule. 
It is well to note also that statistical mechanics is still mechan- 
ics. It continues to assume the Hamiltoniaui principle, and still 
proceeds from a theoretically assumed system of mechanical 
laws in the microscopic realm to explain observable macroscopic 
phenomena. No wonder, therefore, that Maxwell could talk of 
statistical mechanics and yet believe in the absolute uniformity 
of all molecules, fresh as they issued from the hand of the 
Creator. 

At the end of the 19th century, its leading physicist, the 
venerable Lord Kelvin, spoke of two clouds in the mechanical 
view of the universe-its difficulties in explaining the Michelson- 
Morley experiment, and the partition of energy in the spectrum. 
Both of these difficulties proved insurmountable and led to revo- 
lutionary changes. The first difficulty led to the non-Newtonian 
mechanics of Einstein’s relativity theory. The second difficulty 
led to the perhaps more radical departure from classical mech- 
anics, the quantum theory of Planck and Einstein. The 
classical theory regarded the universe as made up ultimately of 
separate particles, and yet the radiation of energy was regarded 
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as continuous — a view which Einstein has well characterized as 
maintaining that the world is both soup and a bag of hard peas. 
Now, the actual distribution of energy in the spectrum cannot 
be fitted into the theory that energy radiation is continuous, and 
this seems to eliminate the continuity of the world which is 
essential to the classical geometric view that goes back through 
Newton, Galileo and Kepler to the early Greek geometers. The 
world consists not only of individual particles but also of multi- 
tudes of quanta of energy. This strengthens the statistical view 
so far as the latter proceeds by summation. The quantum 
theory, however, not only retains mechanical or invariant laws, 
.such as are embodied in Hamilton’s Principle, but adds new 
ones, to wit : exclusion principles such as Pauli’s, which assert 
that certain states are impossible in nature. 

After a series of great achievements, the quantum theory 
began to encounter insuimountable difficulties and a seemingly 
more revolutionary form of mechanics — -popularly known as 
wave mechanics — began to take possession of the field. The 
suggestion of the more recent quantum mechanics that not only 
electrons but even material particles are waves seems to bring 
us back to the categories of continuity, but such waves must not 
be taken Eterally as similar to the waves of a string or of a body 
of water. The “wave” is merely a mathematical function which 
describes the probability or relative frequency with which, an 
electron will be found in a given position. We need not go into 
the mathematics of the psi function, or ask in what sense it, 
multiplied by its conjugate, measures the amplitude of the 
wave. It is sufficient for our purpose that the fundamental 
equation of the unit of our microscopic cosmos takes the form 
not of a classical universal statement but of a probability 
function. 

From the popular viewpoint, the most impressive novelty of 
this mechanics is Heisenberg’s Indeterminacy Principle, accord- 
ing to which all physical measureiqents are subject to an inde- 
termination within one quantum. We have always known em- 
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pirically that our measurements vary^ and that laws or uniwrsal 
propositions about the physical universe can never be absolutely 
verified by actual measurements. Heisenberg^s Principle, how- 
ever, goes further and gives us a theoretical basis in the very 
nature of our mechanical laws for assigning a definite limit, 
beyond which greater accuracy is unattainable. This in itself 
does not necessarily mean a denial of the principle of causality 
or an assertion of indeterminism in the objective physical world. 
It may be explained as a consequence of the fact that any 
measurement which involves observation of nature through 
light is itself a physical operation, which disturbs the object 
observed. But be that as it may, the radical feature of the new 
mechanics is that its basic law or equation does not assert an 
invariant rule that determines the position and velocity of every 
individual particle, but asserts rather a probability function, so 
that with regard to any electron or photon it can tell us only the 
relative frequency with wiiich it will be found in a given 
position. 

Though called the wave mechanics, the new physics really 
abandons the effort at a precise picture or mechanical model of 
what goes on in the microscopic realm that forms the physical 
sub-stratum of the visible world. It thus seems to abandon at 
the outset the possibility of an absolutely accurate and exhaust- 
ive description of the world. The indeterminacy which it intro- 
duces into physics is the indeterminacy of passing from an 
average or a probability function to an individual instance. For 
a law which describes how a group of individuals are distributed 
does not give us precise knowledge of any individual constitu- 
ent of the group. Jn this sense, the new mechanics is more 
conscious of the old truth that our most accurate knowledge of 
the physical world is never free from an element of probability. 

While this involves profound technical transformations in 
physical science, it is not very revolutionary from the philo- 
sophical point of view. The new mechanics still operates with 
mathematical or invariant laws which relate one state of the 
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physical system to past or future states. If any observable or 
macroscopic state of nature is determinedj other states become 
determined. And that after ail is the essence of the old mechan- 
ics. It was never necessary for physical science to assume that 
the classical mechanics completely exhausted the nature of 
things. The geometrical points and lines, the regular spheres, 
the perfectly rigid bodies of the classical mechanics, were gene- 
rally recognized as limiting concepts which represented, to be 
sure, features of the actual world but never exhaustive 
accounts. The new mechanics recognizes this limitation explic- 
itly. It uses a wider conception of “ co-ordinates ’’ or the 
elements which determine a ‘‘ state ” of nature. Just as a num- 
ber may be resolved in different ways as the products of two 
factors, or just as a force acting in any direction may be resolved 
into different pairs of components, so states of nature accord- 
ing to the new physics can be regarded as resolvable into differ- 
ent “ superposed ” states without altering the physical conse- 
quences. The invariant relations of mechanics bind features of 
the visible macroscopic states together, and in that respect the 
classic tradition of mechanics still holds the field, even though 
we no longer hold the faith in very simple laws governing all 
things from the greatest to the smallest. 

If, instead of a simple statement, we have a probability 
theorem to verify, our problem becomes more difficult, but not 
impossible. For since probability to the statistician, at least, 
means relative frequency in a large group of numbers, a larger 
number of observations can show one probability theorem to 
be more in harmony with empirical observation than another. 
The point to note, then, is that Heisenberg’s principle does not 
mean a lawless world. It means rather that the laws are of a 
different sort, the laws of the way in which multitudes are dis- 
tributed rather than the way in which each particle behaves. 
We might venture to suggest that, when the present excitement 
subsides, it will be found that the permanent results of the 
newer quantum mechanics confirm rather than overthrow the 
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classical development in physics, just as the Einstein theory is 
now seen to be a development and completion of the Newtonian 
mechanics, saving its essence by modif^ying its foimulse so that 
it can explain facts otherwise obdurate and intractable, such 
as the Michelson and Morley experiment. Indeed, what else 
should we expect, seeing that the new results have been 
obtained by the methods, instruments and assumptions of the 
classical mechanics? 

3. Statistics and Determinism 

Our brief glimpse of statistical mechanics reinforces the 
point that while statistical knowledge is distinct from mechanics 
it depends upon the latter as well as on history. There is no 
doubt that we can sometimes make progress in science by 
ignoring the question of mechanics and studying variations 
statistically. This has notably been the case with the Darwinian 
doctrine of natural selection. Neither Darwin nor Mendel went 
into the causes of variation. Still Mendel, trained as a mathe- 
matician and physicist, was able to find significant ratios which 
have advanced our knowledge of biological phenomena. Two 
observations, however, must be made with regard to such pro- 
gress. In the first place, such variations are within definite 
ranges and conform to recognizable patterns. There is no 
reason to suppose that, if the variations were completely lawless, 
the resultant of a large number of them would show any order. 
If there be such a thing as a law of large numbers, it means 
that individual variaitions are governed by certain forces which 
bring about symmetry, decreasing frequencies of larger varia- 
tions^ and all other features which have to be assumed in order 
to deduce a frequency curve. 

The second observation that we must make is that determina- 
tion is relative to a system and therefore a matter of degree. 
^‘Who killed Cock Robin?” I may know definitely that it was 
done by an arrow and . that may be -enough for medical pur- 
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poses. The moralist may not, however, find that sufficiently 
detenninate. He may want to know who shot the arrow, and to 
this, the statement that it was done by a bird adds determina- 
tion, for it excludes cats and hunters. It adds further determin- 
ation to assert that it was done by a sparrow. But the law is not 
satisfied. It cannot proceed against all sparrows. It must deter- 
mine which particular sparrow; and to draw up a valid indict- 
ment we must be able to specify where and when that fell deed 
was done. But even in this case we have a certain degree of 
indetermination. It might be sufficient to name the day, or 
within a few hours, whereas the deed itself could not have 
taken more than a few seconds. The fact is that while ever}* 
event in nature is completely individualized, and every moment , 
is different from every other, science is concerned with the 
fungible aspect of things, with those features which repeat 
themselves indefinitely. 

The statistician used to be taught to have faith in determin- 
ism. Shall he now follow popularizers of recent physics and 
regard it as more scientific and up-to-date to profess indeter- 
minism? It is tempting to say that he need take neither position, 
that all he needs to assume is that the universe has certain 
statistical regularities. What, however, does the latter statement 
imply? Admitting, for example, that we do not know the cause 
or causes which disintegrate any particular atom of uranium, 
and that all we do know are observable regularities in the be- 
haviour of the macroscopically visible masses, the fact remains 
that we cannot get along in science or in practice wthout 
expecting such regularities to recur. What ground have we for 
this expectation? The answer is that if we assume that our vis- 
ible material* is composed of an unimaginably large, but still 
calculable, number of invisible microscopic elements and that 
there are invariant laws according to which the happenings in 
this realm may be distributed and integrated, we have the most 
powerful means at our command for the discovery and under- 
standing of an ever-increasing number of physical phenomena. 
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We may therefore regard our assumption as being as well 
established or verified as any other bit of reliable knowledge in 
our possession. If the most reliable social statistics, such as our 
mortality rates for different years, do not exhibit such measur- 
able stability, it is not due merely to the smaller numbers in the 
latter field, but also to the fact that we have to deal in the social 
field with i^ore factors that are not isolable, so that the invariant 
relations between them are not so readily ascertained. Hence 
more stable uniformities in the social realms are to be found 
not only by increasing the number of observations, but also by 
greater refinement of analysis. And this is exactly what a life 
insurance company does when, instead of relying merely on an 
ever-larger number of death records, it takes advantage of 
medical research as to the causes which prolong or shorten life. 
Its business would be even more secure if it could detemiine the 
true causes of war and rebellion as well as earthquakes and 
plagues. Without causal laws for the recurrence of phenomena, 
all our observations would at best belong only to the field of 
history and not to natural science. We should put down in our 
books that these frequencies were observed at such and such 
times ; but we should have no reason for expecting them to recur 
unless we belie\7ed such recurrence to be grounded in the nature 
of things. 

A world of which statistical knowledge is possible is, then, a 
world in which there are variations which are in part individ- 
ually unforeseeable and unpredictable, and therefore, inexplic- 
able, but in which certain laws or regularities prevail. And if 
someone were to maintain, as Poincare once suggested, that the 
laws of nature are themselves changing, then we should look for 
the law according to which such change takes place. A body 
changes its position according to some law which may be ex- 
pressed as a constant velocity. So changes in velocity involve 
either a constant acceleration or one that changes accordii]^ to 
some law of force. Ultimately all change involves some con- 
stancy. This is not empirical observation merely, but a condi- 
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tion of significant discourse. We cannot talk sense except on 
condition that our expressions have some definite meaning, and 
there is no meaning without some element of constancy in the 
field of variation, wherever that is chosen. 

We may see the same truth in a more specifically statistical 
context. Traditional statistical procedure has always assumed 
that the variations in our measurements of such magnitudes as 
the height of a mountain, or the specific gravity of iron, are not 
variations of the object itself, which is supposed to be constant, 
but are rather due to changes in our manipulations of the in- 
struments of measurement. Now, suppose one questions this 
assumption, as Charles Peirce did long before the rise of the 
Indeterminacy Principle in physics. That highly original 
American philosopher ventured to suggest that, behind the 
variations which fall within the limits of the error of measure- 
ment, there are still smaller variations of the object itself, so that 
absolute constancy is an ideal never attained in actuality. As a 
philosophical suggestion this is worthy of more attention than 
we can devote to it here. For our present purpose it is sufficient 
to note that, so long as the variation can be expressed in some 
laws, we have sufficient determinism for a statistical universe. 

The recognition of the truth that constancy and variation are 
polar categories, opposed but inseparable, each meaningless 
apart from the other, enables us to deal more clearly with the 
vexed problem as to chance and determinism, neither of which 
can be eliminated from a statistical view of nature. It is popular 
to say that chance merely expresses our ignorance. But this 
offers no basis for mathematical computation. Measurable 
chance is something that certainly does not depend on individ- 
ual ignorance. When I ask today what chance there is of my 
dying on a Tuesday, there is to be sure an element of ignorance 
involved; but that is the ignorance which is necessarily involved 
in any system of finite knowledge. Nothing that anyone can 
find out by medical research or otherwise will be sufficient to 
deteimine completely or absolutely the individual event— not 
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e\’^en the fact that I am condemned by a court of law to be 
hanged on that day. But on the assumption that the day of the 
week makes no difference, that as many people die on Tuesdays 
as on any other day of the week, and that we have to die on one 
or another of these, the chance of its happening on a Tuesday 
is one-seventh. The ignorance involved here is not absolute. We 
do know something about the causes of death which enables us 
to be certain not only that death is coming, but that all preten- 
sions that Tuesday is a lucky day or an unlucky one rest on 
insufficient e^dence. If, on the other hand, it is a fact that 
people generally rest on Sunday or use their automobiles more, 
this may affect the relative death rates on the different days of 
the week. We may then say that a chance event dealt with in 
statistics is one for which we have determining principles that 
are necessary but insufficient. Pure chance is, indeed, incom- 
prehensible unless defined with reference to some rule deter- 
mining all possible variations. Thus, if we speak of the chances 
of a certain dice turning up a six in three successive throws, we 
assume a limited number of possibilities all equally probable. 
If the chances were not regulated by some rule or order we 
should have no basis for any one result rather than any other. If 
there is any reason for any expectation, it is because there is 
some determination in the case, even though we do not know 
enough of what determines the individual event. 

Similarly, reflection on the abstract character of the repeat- 
able patterns which are the subject of statistical as well as of 
mechanical laws, enables us to see that law is meaningless apart 
from all contingency or chance. 

It is a great mistake to believe that mechanical science in- 
volves a completely detennined world, such as the Hegelian 
Absolute. On the contrary, if there are repeatable patterns 
or laws, there must be genuine plurality and this necessarily 
means relative independence or indifference. Thus, if every- 
thing depended on everything else, there would be no sense in 
saying that the photo-electric effect depends on the frequency 
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of the impinging light, and not on other factors. Chance and 
determination are thus both objective logical consequences of 
the fact that any system with which science can deal must be 
defined and limited. Consider, for instance, the laws of celestial 
mechanics which make our solar system determinate. That 
some powerful body shall pass it so near as to cause it all to be 
smashed, would be an accident in the sense that, from the co- 
ordinates of our system and the laws of celestial mechanics, the 
event cannot be detemined. We can of course insist that if we 
knew the distance between our solar system and that body, and 
knew the rates at which they approach each other, we could 
predict the solar catastrophe. But this only means that we have 
to enlarge our original system to explain an event which would 
be an accident within the narrower domain. If, then, we dis- 
tinguish between relativity and subjectivity, accidents are 
relative to the system and not to mere subjective opinions. 

The question, however, may be raised : Are there any isolated 
systems? Are not all things inter-connected? In reply, we must 
insist that any intelligible system with which science can deal 
must be defined by a limited number of laws and determina- 
tion thus limited. If you look at the world geometrically, certain 
features are connected with other features in certain invariant 
relations. If a disc, for instance, is circular or triangular, we 
compute its area according to certain invariant consequences of 
its geometric properties. That, however, which is necessary to 
determine an object geometrically will not be sufficient mechan- 
ically. So, likewise, the masses and motion of a system may not 
determine all of its physical properties, and the latter may not 
be sufiicient to specify the properties of an organism. Similarly, 
biological factors alone may not be sufficient to determine how 
a man will vote or respond to a given argument. In general, 
sciences aim to attain the form of logical system in which a 
limited number of laws detennine all the processes and connec- 
tions between the variables in the field. The propositions of any 
science thus form what a mathematician calls a group. To the 
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extent that a number of propositions can be derived from a cer- 
tain number of assumptions, they are so far independent of the 
trutli or falsity of other propositions. 

The foregoing considerations do not deny that as science 
grows we learn more about the determination of thin^. We 
can see this in the way science finds univocal relations to take 
the place of less determinate or one-to-many relations. Consider 
a case of what is called a plurality of causes. If I think 
of headaches as a single species, I may find the causes in eye- 
strain, in noxious smoke, in improper food, in the degeneration 
of certain tissues or some other factor. This may be sufficiently 
determinate for practical purposes. However, for scientific .pur- 
poses I may analyse the different kinds of headaches and find 
that the one due to eye-strain is different from the one due to 
alcoholic drink. Or again, I may find that in all these different 
forms of headaches, there is one common factor, let us say a 
certain pressure on certain nerve endings. In the end, however, 
the determinism aimed at in any science is abstract. While 
events in nature are individualized, and every moment is differ- 
ent from every other, mechanical science and statistics are con- 
cerned with the fungible aspects of things, with those features 
which repeat themselves indefinitely. William James somewhere 
refers to an animal that is being experimented upon and re- 
’ ferred to as a specimen, saying if it could, “Excuse me, it’s me.” 
We may stretch this and say that if the individual molecule 
could speak, it would say, “ To be sure, I am a member of the 
noble species of hydrogen molecules, but I am altogether differ- 
ent from some of my degenerate neighbours.” Physics may 
1 recognize different kinds of hydrogen atoms, just as vital statis- 

tics may distinguish between male and female deaths. It is to 
history and to intimate human relations that individual differ- 
ences are of the htmost importance. The individual is more 
than any of its phases, and there would be no determination if 
there were not something to be determined. If, therefore, there 
is such a thing as genuine individuality, if the world consists of 
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a number of things which are genuinely distinct from each 
other, although they modify each other in certain abstract ways, 
then there is a genuine incommensurability between the indi- 
vidual and the universal Each is an unattainable limit to the 
other. No number of rules then can exhaustively determine the 
fullness of individual existence, though every change of abstract 
or isolated phase may be invariably connected with correspond- 
ing changes in other things. Statistics and mechanics cannot 
therefore dispense with history. 

4. Statistics in the Social Sciences 

The foregoing reflections are not without bearing on the prob- 
lem of measurement by statistical methods in the social sciences. 

In the first place, we ought not to overlook the obvious dis- 
tinction between enumeration and measurement. We can 
enumerate a multitude, but the measurement of a continuous 
quantity or magnitude involves other operations. Thus we 
measure length by laying off a standard unit. We measure 
weight by a process of balancing, and of course the measure- 
ment of all derivative magnitudes involves more complicated 
processes. The full meaning of measurement in the physical 
sciences is seen when that which is measured is an extensive 
quantity to which the addition theorem is applicable. Those 
traits of nature which are not subject to these conditions are 
not, strictly speaking, measurable. Briefly, the modem analysis 
of measurement calls attention to the following conditions ; ( i ) 
we must be able to identify a standard character or state cap- 
able of indefinite repetition, (2) we must define some operation 
to determine when two magnitudes are equal, and (3) we must 
define some operation which will give meaning to the sum of 
two or more magnitudes. It may be urged that in the measure- 
ment of intensive magnitudes, the last of these conditions is 
absent. The fact, however, is that in the measurement of physi- 
cal intensities such as temperature and the like, we always try to 
connect that which is measured with extensive elements such as 
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distances on a thermometer scale, and this is very difficult to 
achieve in the social realm. Even if we limit ourselves to inten- 
sive social magnitudes such as pleasures or preferences, we find 
that sta":istics do not give us very much information, for our 
human preferences are proverbially inconsistent or highly vari- 
able in time according to incalculable subjective factors. We 
may put it in other terms by saying that in measuring human 
attitudes by questionnaires of records of preferences, we are 
dealing with the resultants of so many factors that the empirical 
results are seldom highly significant. For, as we saw before, 
where we do not isolate a single determinant we cannot expect 
to find a determinate relation. Somewhat similar warnings have 
been made in biology and in physics; and social phenomena are 
even more complicated because they include not only physical 
and biological elements, but also such factors as fashion, 
linguistic attitudes and the like. 

It becomes evident, then, that mere accumulation of social 
statistics will not enable us to isolate the relevant factors and to 
determine constant relations any more than we have been able 
to do with meteorological statistics. Where we deal with fung- 
ible goods as we do in the realm of economics, we ignore all but 
the factor defined, such as price, amount of supply, etc. But 
how strong a desire for economic gain will outweigh taboos 
against forbidden food, working on the Sabbath, making graven 
images, or doing something which is dishonourable or results in 
loss of caste, we are hardly in a position to tell by statistical 
methods alone. Certainly the questionnaire method with child- 
ren in the movies or students in the class room, selected because 
they can be readily induced to take the trouble to answer, can 
liardly claim to be adequate measurement. There is little 
evidence that the replies of other people will be the same as that 
of our sleeted group, and there is no way in which we can be 
assured that we have not fallen into the fallacy of selection no 
matter how much care we have exercised to choose at random. 
There are always characteristics of our group which we do not 
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have in mind, or reject as irrelevant, but which may in fact be 
the most important factors in determining the results — for 
instance, our particular neighbourhood, social class, temporary 
fashion or response to some special condition of the experiment 
which we have not thought of as significant. Thus, someone 
examines a number of school children in a given city and com- 
pares the standing of Jews and non- Jews. But the Jews happen 
to be of a special neighbourhood where the parents follow 
certain occupations or all come from Turkey or Salonika, and 
are as different from Russian or German Jews as Turks are from 
Russians and Germans. 

Another confusion in the attempt to use statistics in social 
measurement is the failure to discriminate between a phenom- 
enon and people’s opinion about it. Suppose you wish to meas- 
ure that elusive quality, intellectual eminence. A leading 
psychologist who is entitled to our profound respect because of 
his many achievements, tries to dispose of the issue by asking a 
number of specialists to make an estimate and then treating 
their answers statistically. But is not this measuring rather a 
group of opinions ? The belief that the average of a number of 
judgments by experts is necessarily more correct than the judg- 
ment of any one of them is based on the assumption that all 
these judgments are independent. But is that assumption always 
true? Experts in a given field read the same books or periodi- 
cals and are subject to vogues or fashions. When a vote is taken 
as to who is the leading psychologist, ablest baseball player, or 
mc^t beautiful actress, the results may be more indicative of 
something about the voters for the time being than about that 
which is voted on. 

The whole sdieme of inteliigence^testing assumes something 
whose nature is very ill-defined. Indeed, some of the leaders in 
this field first took the trouble to prove that there is no such 
thing as general intelligence and then preceded [to devise 
methods for measuring it. We must have clear ideas as to what 
it is that we are measuring. 
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There are other and subtler fallacies resulting from too great 
reliance on the technical procedures of statistic^ methods. Con- 
sider, for instance, some of the conclusions as to heredity by 
Galton and Karl Pearson. If we ignore the statistical methods 
and look at the matter critically, we can see that the extent of 
their material does not justify their conclusions. Surely a study 
of a thousand cases for two or three generations cannot deter- 
mine the laws of inheritance, as to what traits are and what 
traits are not constant in environmental changes. I do not wish 
to deny that improved statistical methods enable us to guard 
against such errors. But it is elementary logic rather than tech- 
nical statistics that enables us to realize this. I may in passing 
express the suspicion that biometrical methods in genetics may, 
by emphasmng unit characters, be doing violence to the fact 
that in an organism various elements are not completely inde- 
pendent, and that statistical methods based on the assumption 
of such independence may lead us astray. 
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4 




VIII 

Values, Norms and Science 

1 . The Possibility of Normative Science 

The positivist theory of science conceives of facts as all on 
the same level, namely that of existence. But, while it is true 
that as existents all facts are on the same level, human facts have 
the additional character, not shared by most physical facts, of 
being emotionally polarized, that is, the object of admiration or 
dislike, attraction oj repulsion. This is what makes them 
causes of various levels of activity. We turn our faces away 
from anything repulsive, and we turn our faces towards objects 
of beauty or attraction. This active or directional character of 
human facts is somewhat like that which distinguishes the 
vector “seven miles north’’ from the scalar “seven miles,” and is 
just as objective, as indeed are all facts of human conduct. 

There is an old controversy between those who hold that 
facts of value are purely subjective, that is, identical with the 
mere fact that they are felt, and the view that there is some real 
difference, as a cause or ground for the distinction, between the 
valuable and the non-valuable. Now the fact that some things 
are liked and others disliked is necessary but not sufficient 
for ethics — ^for, like any other science, ethics must be rational, 
that is, able to give reasons for such differences of attitude. 
When grounds of preference are made explicit, we call such 
formulations “norms” and the systematization and clarification 
of such nomas is the basic subject matter of ethics. 

The objection will at once be made that ethics is a science of- 
what we ought to like and that is not a mere preference or a 
mere difference of attitude. This is perfectly correct as an 
objection to the theory that ethics is concerned only with pre- 
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ferences. But while preferences are a necessary element, 
without which human conduct is unintelligible, norms are more 
than preferences. Preferences are immediate and may be par- 
ticular, Norms must be general, and in order to be rational must 
be consistent. 

Moreover, to the extent that preference is a transitive rela- 
tion, its objects can be arranged in series and thus form what 
the mathematician calls a field. A rational norm tells us which 
of two values we should prefer, because it assigns a reason or 
ground for such preference. 

Norms are thus significant aspects of the human enterprise of 
living, knowing, and understanding. Yet with the advent of 
modern science they have been relegated to a “ second degree 
status of reality” in contradistinction to empirical fact. 

Such has not always been the case in the course of 
intellectual history. The Greek classical conception included 
values and norms as proper objects of study and know- 
ledge {iTrLOTrjfiifj), The rejection of values as significant objects 
of study is part of the general modern reaction against the 
classical theory of deductive logic. The rapid rise of modem 
science, after the doctrine of final causes had been ejected as a 
ground of intelligibility, has led its more enthusiastic apologists 
to set up as a canon of intelligibility the ‘‘inductive method,” a 
foiTO of inquiry which is generally identified with empiricism, 
that is, a study of particular existential facts. The assertion of 
the antithetical nature of the inductive and deductive methods 
has been based upon a confusion as to the nature of scientific 
procedure. The elimination of judgments of value from scien- 
tific study is based upon this confusion. 

The principal argument against the possibility of a normative 
science proceeds from the assumption that science can deal only 
with facts of existence, to the conclusion that judgments of what 
ought to be are so arbitrary that no science of norms is possible. 
This view of the nature of science is an exceedingly superficial 
one. 
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The notion that science deals only with the observation of 
facts originated during the Renaissance and was expressed most 
emphatically by Francis Bacon, who is still revered as the 
‘‘ father of scientific method ” by those who pride themselves on 
following the inductive rather than the deductive method. 
Bacon’s view rests on the assumption that the observation of 
facts is a simple process of mere recording. Actually, however, 
the determination of what the facts are is the end rather than 
the beginning of enquiry. Every enquirer must begin, not with 
a tabula rasa for the recording of fresh facts, but with a fund of 
infoimation. Discoveries in nature are not made by those who 
fallow Bacon’s precept and rid themselves of all anticipations 
of nature. The man who knows nothing about the subject may 
be free from all bias but he will not discover anything. The 
facts of nature do not stream into empty minds. 

But while previous knowledge is necessary, it is not sufficient 
for the observation or discovery of new facts. We need ideas or 
hypotheses. It is only when we have an hypothesis that we have 
something to look for. Without ideas, nature is one big blooming 
confusion. The child begins, not with the observation of partic- 
ulars, but with vague images. The child does not begin by see- 
ing apple trees, chestnut trees, and others, and then generaliz- 
ing. On the contrary, it takes considerable reflection and critical 
observation before the individual object is recognized for its 
specific qualities. Over two thousand years ago, Aristotle called 
our attention to the fact that an infant calls every man “father,” ‘ 
and it certainly takes time before he distinguishes his father 
from other men. 

Recognizing this intellectual element in perception, we can 
see that science is not a knowledge of mere particulars, but 
rather a knowledge of flic way in which classes of things are 
related. Science views nature from the point of view of univer- 
sal laws, and the progress of science consists in making such 
laws more certain, accurate, and systematically connected. 
This process is as applicable to the material of ethics as to the 
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field of physics or mathematics. The fundamental fallacy of 
positivism is the assumption that facts of physical perception 
are in themselves definitely determinate, and thi£s objective in a 
unique sense inapplicable to~ realms of value or pure mathe* 
matics. But, as James and others have shown, the facts of phy- 
sical perception are definitely influenced by our interests.^ 

Scientific statements or propositions can be sharply distin- 
guished from statements of history. The record of observations 
in a laboratory^ tells us merely what has happened. But a 
scientific law always takes the form of a universal proposition 
and asserts that a certain combination is impossible. Now the 
realm of the possible is applicable to the future as well as to the 
remote past. Hence, every observation, for purposes of science, 
is directed at a universal or repeatable aspect. But tliis repeat- 
able aspect is abstract, and the relations between such abstrac- 
tions cannot be said to exist in the sense in which particulars 
exist. This has led positivists like Mach, Duhem, and Hans 
Vaihinger to assert that only particular sensations are real, and 
that all universals or mathematical entities are fictions. This 
view has at least the merit of recognizing that the common 
positivistic objections to ethical concepts are equally applicable 
to the concepts of physical science. But those who take this 
view have never been able to explain why it is that mathemati- 
cal fictions have proved such a fruitful way of penetrating the 
secrets of nature, or why so many phenomena have been dis- 
covered by means of purely mathematical methods. 

We can avoid these difficulties by rejecting the myth that 
nature consists simply of elements corresponding to sensations. 
In fact, the argument for this view is based upon the fallacy of 
reduction. A sentence is not composed of words alone, for if 
we take the words in a different order the sentence no longer 
remains the same. Similarly, while conscious life may be 

^Sec the elaborate and convincing arguments of Professor Stuart in 
his essay, “ Valuation as a Logical Process/’ in Dewey, Studies tn 
logical Theory, p, 227. 
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analysed into elements called sensations, it is not true that sen- 
sations alpne^constitute our intellectual life. The order or 
relation between sensations is itself a part of the subject matter 
of psychology, as William James well lecognized. 

Thus the world of physics does not consist of isolated atoms 
or isolated qualities, and the world of ethics does not consist of 
isolated preferences. The world of physics, like the world of 
ethics, is a world in which there are real connections, and if we 
recognize the reality or objectivity of those connections, then we 
shall have no difficulty in recognising that ideals are the proper 
subject matter not only of ethics and mathematics, but also of 
physical and other theoretical sciences. Thus, one of the first 
discoveries in mechanics, namely, the law of the lever, formu- 
lates something which can never be actually realized. For the 
law of the lever assumes an absolutely rigid body without 
weight, but such absolutely rigid bodies do not exist in nature 
— certainly not in the world that we know. The laws of motion 
are formulated for ideal bodies whose masses can be concen- 
trated into ideal points. The whole of thermodynamics is based 
upon considerations of what would happen in a frictionless 
engine, even though we know that such engines are impossible. 
Similarly, we talk of measuring an electric field by introducing 
an ideal point which would be repelled with a certain force 
without setting up an inductive current. These and numerous 
other examples indicate what is meant by saying that science 
is concerned with ideal entities, and determines the character of 
existing objects by these ideal standards. Science, primarily, is 
not interested in any particular existing entity for its own sake. 
It is interested in building up ideal* systems which are applic- 
able to the existing world. 

In view of the foregoing considerations, let us see in what 
sense the possibility of a normative science of social phenomena, 
or of ethics, or of law, can be upheld. 

Discussion of the question whether the social studies can be 
properly called “scientific** appears to be, in the main, a quarrel 
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about prestige and honour. It is evident that the degree of cer- 
tainty and definiteness prevailing in mathematical physics can- 
not be attained in our knowledge of social phenomena, for the 
reason that social phenomena are much more complicated, and 
that the disinterestedness necessary for scientific pursuits is 
much more difficult of attainment in the social than in the phy- 
sical realm. But if we should take the extreme position and say 
that the so-called social sciences are matters of mere opinion, 
the obvious reply is that some opinions are better founded than 
others; that an economic study which takes into account the 
actual supply of goods in certain markets, and the actual prices 
obtained for those goods, formulates certain relations which 
hold with a fair degree of approximation under prescribed 
conditions; and that such studies can well be called scientific in 
the sense that they employ the method of science. 

We shall, therefore, use the term “ social science ’* without 
prejudice, and analyse the problem, to what extent the various 
socid studies are in fact scientific. 

Social sciences deal not only with what happens but with 
human desires and aspird-tions, and with human judgments as 
to whether various happenings are good or bad, useful or harm- 
ful, worthy of approval or disapproval. The exclusion of facts 
concerning aspirations and desires, as well as of normative judg- 
ments generally, from the body of knowledge which is called 
scientific, is the crux of a difficulty from which many centuries 
of controversy have emanated. 

2 . The Classical Value Systems 

There are two historical attitudes on this point. The classical 
view can be traced to Plato and Aristotle. Just as there are 
fundamental principles which enable us to systematize our 
judgments of perception and thus give us a theory of nature, so 
we can attain to certain principles which enable us to organize.* 
our judgments of value, ethical or aesthetic, into a rational sys- 
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tem of judgments on human conduct. Against thh view, Acre 
is the modem movement which is generaUy called positivism 
and which takes its cue from physical science (or what it sup- 
poses to be the method of physical science), and u^es that on y 
questions as to what actually happens can be *e ® 

object of scientific enquiry, and that study m the social fie 
which aims to be scientific must banish all concern with judg- 
ments of value, since the latter are arbitrary and cannot he put 
under the causal laws which are the essential trait of science. 
This controversy has resulted in a voluminous literature which 

frequently emits more heat than light. 

The classical view may be seen at its best in Aristotle s ethics 
and politics. In the field of ethics, the svise man will choose the 
means that will bring about the harmony which we call happi- 
ness. Knowledge is thus the condition of virtue. It is well to note 
that Aristotle’s is essentially an aristocratic view. Not only is 
knowledge necessary to attain the highest good, but one must 
have the means to pursue the highest good, and those means 
are health, wealth, and a well organized co^umty. No one, 
therefore, can normally be expected to be virtuous unless he is 
so well endowed. The virtuous are the children of good for- 
tune. Possibly the word “virtue” is misleading. JThe Greek 
word might more accurately be translated as ‘ excellence 
— the object of admiration. 

Christian ethics replaced worldly excellence by the ideal of 
holiness which made the highest good obtainable by those who 
are poorly endowed by nature but who have the excellenres of 
spirit — faith, hope, and charity. The meek shall inherit the 

earth. The most consistent philosophical expression of the latter 

view is found in Kant’s conception of ethics. Ethicd science 
is concerned with all categorical duties. We are all under the 
obligation to obey the moral law, whether we like it or not. 
Indeed, it seems as if there is more merit in obeying the law 
when we do not like it, than in following the law out of natural 
inclination. 
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The Kantian ethics finds its most characteristic application in 
the field of law. It is, according to Kant, the duty of the state 
to punish criminals in exact proportion to the severity of the 
crime. Thus if a society is to be disbanded, the last murderer 
must be executed, else the blood of his victim will be on our 
heads. 

There are two considerations in regard to the Kantian view 
which we must discriminate. First, there is the moral rigorism 
which is somewhat repulsive to the modem taste. The second 
point is the assumption of absolute necessity and uniformity of 
moral imperatives that are generally recognized although sel- 
dom followed. Thus Kant regards the duty to tell the truth as 
absolute; that is, subject to no exception or qualification. If a 
villain enters my house and wishes to kill my mother, I have no 
right to tell him a lie in order to save her life. This is the neces- 
sary consequence of what may be called the absolutistic concep- 
tion of moral rules. Most people accept the principle, though 
they do not accept the result. The reason for this is that popular 
morality has from time immemorial been sanctioned by religion 
or propriety (the latter is* in some cases even stronger and per- 
haps always more basic). We must not do certain things because 
they are not done. There is the terror of the unknown which sur- 
rounds any departure from the customary mores. Mankind, 
therefore, generally clings to the absolutistic conception of 
inorality, even though only a few men are inclined to follow it 
consistently. 

3 . The Challenge of Positivism in the Social Sciences 

Reflective thought however, has not hesitated to challenge 
the absolutism of moral rules, since the Greek philosophers in- 
troduced the habit of free inquiry into human affairs. It has |I 

been observed that people’s views as to what is right and w^ixmg 
differ in different countries. Indeed, they differ for the same 
people at different times. Thus the marriage of a man with his | 
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sister on his father’s, but not on his mother’s, side, was consid- 
ered perfectly proper in the time of Abraham or King David, 
but was regarded as incestuous in later times. This raises scep- 
ticism as to whether there is any inherent rightness or wrong- 
ness, whether it is not all a matter of arbitrary opinion. Just as 
the discovery' of non-Euclidean geometry led to the bankruptcy 
of the old rationalism in geometry and physics, so the discovery 
of diversity of moral judgment led to abandonment of the old 
rationalistic conception of morals or ethics. Riding on the wave 
of this relativism, positivistic philosophers like Levy-Bruhl have 
tried to expound the nature of the social sciences without regard 
to any judgments of value. Their business’-as students of social 
phenomena is to describe what happens. The scientist must 
abandon his own prejudice or bias if his work is to be worthy of 
the name of science. We are familiar with this view in the field 
of history, economics, politics, jurisprudence, ethics, and lin- 
guistics. The empirical view which stresses the observation 
of facts as they actually occur can be seen clearly in the reaction 
against rationalistic history at the beginning of the nineteenth 
century. Similar to the reaction against the romantic a priori 
Naturphilosophie of Schelling, Hegel, and their followers, is the 
view l^st represented by Ranke, that the function of history' 
and science is to get at the evidence and to describe things as 
they really happen. Actual history, however, shows that this is 
an inadequate ideal because it offers no ground for discriminat- 
ing between important and unimportant facts. 

The positivistic conception of scientific method when 
extended to history raises two issues. First, assuming that human 
events are subject to causal determinations, are judgments of 
importance or of approval or disapproval at all significant? 
Second, are judgments of importance or of approval or disap- 
proval entirely arbitrary% or is there any way by which we can 
determine whether such judgments are well-founded or not? 

As to the first point, it is clear that for the purpose of under- 
standing history we must disabuse ourselves of our own persona! 
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moral standards, or even those of our contemporaries, if we wish 
to understand the past. Thus, it is a common error to suppose 
that the framers of the American Constitution were clear in 
their own minds as to whether they intended to give the courts 1 

power to declare statutes unconstitutional. This illustrates the * 

point that we cannot always read into the past those issues that 
are clear and important to us. But while we must exercise this i . 

caution, we must not forget that issues of right and wrong form 
the substance of a large part of human history, and that we can- 
not understand what actually happened if we leave out of 
account what people felt about the right and wrong of the issues 
involved. 

In regard to the second issue, the question may be put : is it 
legitimate for the historian to consider alternative possibilities 
to the events which have happened ? For instance, what was the f: 

objective in Alexander’s mind when he invaded the Persian | 

Empire? Surely it is relevant, if we wish to consider why he 
stopped to besiege the city of Tyre, to consider the general i 

policy which made that act nec^sary. Might not Alexander 
have satisfied his world-conquering ambition if he had turned ' 

West instead of farther East? To say that the thing happened 
the way it did, is not at all illuminating. Wc can understand the ; 

significance of what did happen only if we contrast it with what : 

might have happened. This measuring of alternatives is a simple 
matter in physics. It is, to be sure, a more difficult problem in 
liuman history. But it is not altogether devoid of evidence. We 
know, for instance, that without Alexander certain events would ^ 

have been impossible, for in fact none of his generals could keep 1 

his empire together; So, likewise, do we know that without 
Napoleon the French generals could not conquer Northern 
Italy, for they actually failed to do so. The historian, there- ^ 

fore, must put himself imaginatively before the event in order ■ 

to estimate tlie various possibilities of which the actual outcome 
is only one. For this purpose he must take into account the feel- < 

ings and moral standards prevailing at the time of action. s 
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Unless we have reflected on the logic of moral judgments, we 
cannot understand why certain peoples in the past, or even in 
the present, have acted or are acting in ways which seem to us 
morally strange. 

The historian must have a point of view in selecting his 
material : a point of view which determines what is important 
and what is unimportant in the confusing world of human 
events, and the category of importance is one of valuation. The 
safeguard against bias in writing history, as in the natural 
sciences, is not to indulge in useless resolutions to be free of bias, 
but rather to explore one’s preconceptions, to make them 
explicit, and thus to multiply the number of hypotheses for the 
apprehension of historical significance. 

The same aversion against normative judgments is evidenced 
in the field of jurisprudence. The historical school l^gan as a 
' reaction against the philosophy of natural rights, which had 
sought to revolutiomze the world. Its dogma is that the concern 
of the jurist is to describe that which actually happens in legal 
development, and not to impose his own judgment. This, how- 
ever, resulted in the conservative natural rights theory; that is, 
in a glorification of the status quo as desirable. Savigny, Maine 
and the late Mr. Carter are at one in distrusting deliberate 
changes of the law. 

That positivism does not escape judgments of value, but only 
hides them, is most obvious in the writing of a leading French 
jurist, Dugait, Duguit starts out with the resolution that, as a 
scientist, he is not in any way interested in what ought to be, 
but is concerned merely to describe the law as it is. But what is 
the law? According to Duguit, it is a rule of conduct which pro- 
motes social solidarity. Suppose, however, that Parliament or 
our legislature enacts a rule which in effect makes for social dis- 
integration, Many of our leading citizens think, rightly or 
wrongly, that this is actually what is happening today in Wash- 
ington and elsewhere. Shall we say that such statutes are not 
law? M. Duguit has the courage of his confusion and says that 
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it is up to the judges to decide whether a law is constitutional 
or not. But actually such decisions generally involve moral 
judgments of the individual judges, and M. Duguit himself con- 
demns socialistic legislation as unpatriotic and thus immoral. 
Such a situation is not merely a matter of personal inconsistency. 
The fact is that all people who pretend to be indifferent to con- 
siderations of right and wrong actually make judgments of ri^t 
and wrong, implicitly if not avowedly, and these judgments are 
hot better by reason of their failure to receive explicit critical 
examination — ^just as judgments of metaphysics are not sounder 
because they are unavowed. In short, the fact is that we all do 
make judgments of value. As human beings we cannot avoid 
making such judgments. Is it not wisest to take the precaution 
to make these judgments as sound and as free of inconsistency 
as possible — ^as we do in all other fields of science? 

The unsuccessful effort to avoid direct or explicit ethical 
judgments is also exemplified by American writers on jurisprud- 
ence whoj under the influence of behaviouristic psychology, 
urge that the science of law should have no other object than to 
study the course of actual decision. The law is what the judges 
decide. But what the judge in any case must look to as a guide 
to his decision is, not a prediction of what he will do, but rather 
a set of assumed principles of an ethical or normative nature. 

The reaction against final causes dates back to the modem 
revival of the mechanistic view of nature. The explanation of 
physical and even biological phenomena in terms of their pur- 
pose had prov^ sterile. For the purposes were those of the 
Author of nature, and His ways are past understanding. Nothing 
is thus detennined, and we have no way of finding out what is 
the true purpose, or the ways or means whereby the purposes 
are realized. That everything happens according to the will of 
Allah may be irrefutable, but it does not offer a path or way 
for scientific research. For this reason, Bacon referred to final 
causes as vestal virgins, chaste but unfruitful. 

There can be no doubt that the method of looking for mech- 





1 70 Values, Norms and Science 

which indicate how things come about has proved a most 
fruitful way of increasing human knowledge. And for this 
reason, writers on biological and social science have thought 
that they could transform their studies into perfect sciences by 
following or adapting the causal, mechanical method of the 
sciences of physics and chemistry. But the discovery of precise 
mechanisms is a difficult matter in human realms and especially 
in social affairs. Our language has been framed for practical 
purposes rather than scientific purposes. It is, indeed, difficult 
to talk the language of mechanism or causation without making 
human purposes themselves causes. But how a purpose which 
is purely psychical can cause a change in the physical world, is 
a difficulty which has not been satisfactorily solved except for 
those who believe in magic. In any case, the causation of pur- 
pose is different from the type of connection which we call 
cause in physics. 

In the biolo^cal realm, the description of phenomena in 
terms of purpose is unavoidable so long as we do not know the 
precise mechanism. Thus we speak of the tendency of the 
organism to preserve itself, or the aim of nature to preserve the 
species, without believing that the aim is a real intention of con- 
scious purpose. This manner of speech is merely analogical, 
as if. 

It is well to note that the confusion which identifies the 
existential and the normative is not restricted .to Aristotle and 
the Stoics. Most of us still regard “ unnatural ” or “ artificial ” 
as a term of disapproval, and we still speak of “ unnatural ” 
crimes as if they were due to causes beyond nature. Even 
scientists like Huxley speak of nature punishing people for 
breaking her laws, as if the law of property were a law of nature. 

Psychoanalysis, and the system of therapeutics based on it, 
assume a distinction between the healthy and the pathological 
without inquiring as to what constitutes the difference between 
the two. When is a patient cured? If we answer, “When he is 
adjusted to. his environment,” we merely shift the issue to the 
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question when a man is adjusted, and whether it may not be 
better for a man not to be adjusted to his environment or social 
milieu, whether he may not do better “ to smash this sorry 
scheme of things entire.” 

We are thus constantly passing value judgments (in terms of 
fin^l causes) when we speak of things as noimal or abnormal, 
the average man, and especiaUy when we use the term “path- 
ological.” In biology, there is no difference between normal 
physiology and pathology, except in our point of view as to 
what we consider the end of the process. Those conditions w^hich 
lead to death are generally called pathological and yet there 
could be no life without catabolism, the breaking down of 
tissue. As Huxley put it, protoplasm manages to live by con- 
tinually dying. 

The behaviouristic conception of ethics is exemplified in The 
Ethics of Hercules by Professor Givler. A science of ethics, 
according to Professor Givler, must be mechanistic and deal 
with the human body. That is, it must be a branch of physiol- 
ogy, from which he draws the conclusion that the appropriate 
ethical ideal is Hercules rather than Cinderella. The man of 
brawn and physical achievement is the ideal rather than the 
dreamer of dreams. We may suppose that most Americans who 
have been indoctrinated with the gospel of efficiency, according 
to the system of Mr. Taylor, will agree with Givier’s preference 
for the active as opposed to the contemplative life. But mediae- 
val as well as Hindu philosophers agree with Aristotle in 
evaluating the contemplative above the active life. In fact, it 
may be claimed that the energy of contemplation is more in- 
tense than that of muscular action. In any case Givler is appeal- 
ing not to the science of physiology, with which he initiates his 
enquiry, but to an ethical judgment of preference. It is obvious 
that physiology cannot determine questions of ethics. The 
choice of a Herculean ideal is an individual preference which 
many may reject. 

The attempt to dispense with all judgments of value in the 
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field of economics had led to the so-called historical school of 
economics, which abandoned the search for economic laws and 
sought to understand economic life as historic phenomena. It is 
now generally agreed that while the historical school in eco- 
nomics has unearthed a great deal of interesting material for the 
economic sciences and has thus widened perspectives, it has 
failed to advance science precisely because of the f^ct that 
without ^ theory of human values it is powerless to discriminate 
between what is illuminating and what is not. In this connec- 
tion, we can call attention to the writings of Thorstein Veblen 
who, though attempting to give us what seems a definitive refut- 
ation of the historical school as expounded by Schmoller, ulti- 
mately falls back upon very much the same thing in his concep- 
tion of biological evolution as the norm for the economic pat- 
tern. But that which is the outcome of evolution is merely the 
existential, not always the most desirable. The last stage of any 
evolution may be that of degeneration, death and destruction. 

Possibly one of the most illuminating illustrations of the in- 
adequacy of the attempt to dispense with the notion of value 
in the social field is the science of linguistics. The old grammars 
laid down rules as to the correct form of diction. Gk)od English 
is the English as spoken by the king, who, in point of historic 
fact, was generally either a Frenchman, a Welshman, a Scot, or 
a German. The positivistic reaction is to view language as a 
natural phenomenon so that the science of language is a physical 
science. This has tended to make our linguistics a branch of 
phonology. Recently, however, students of linguistics have be- 
gun to realize that language is an instrument for human pur- 
poses, and that the question of the extent to which it serves 
these purposes is an indispensable part of any adequate science. 

4 . Integrating Value Judgments 

The foregoing considerations show the limitations of the 
positivistic, approach to the question of value judgments in the 
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social field. On strictly logical grounds the fallacy is the same 
as the fallacy of those who believe that science can be built up 
by pure induction. The essence of the fallacy is the assumption 
that the facts constitute the starting point of inquiry, whereas 
they are the ends to be achieved by inquir)^ The progress of 
science consists in formulating hypotheses based upon the best 
available knowledge and anticipating new situations which can 
be experimentally brought into being so that greater determina- 
tion can be achieved. From this point of view, ethical systems 
can be made scientific, by developing adequate hypotheses as to 
what is good or bad, or what is necessary in order to achieve 
certain ends. All agree that pure mathematics is a science, yet it 
can readily be put into the normative form. Thus to have a per- 
fect square we must add certain quantities. In order that a series 
should have a limit it must have certain characteristics, etc. And 
so in order to attain a certain harmony of our human purposes 
certain cautions must be observed. This kind of problem in- 
volves two elements. First, it involves the element of causation. 
If I do certain things, certain consequences will follow. Such 
judgments must obviously be based on knowledge of the actual 
effects of the acts in question. But, as has been indicated earlier, 
the mere knowledge that certain things will follow is not suffi- 
cient to determine, whether they are desirable or not. 

One of the obvious facts of human nature is that our unhap- 
piness comes not only from the fact that we cannot have what 
we want, but very often we are most miserable because we suc- 
ceed in getting what we thought we wanted. Wisdom, therefore, 
consists iq surveying our various conflicting desires with a view 
to the attainment of a harmony, or a maximum of happiness. 
A man may prefer a short but a merry life. Another may prefer 
suicide. ]But, if we regard our life as a continuing one, that is, 
if we have some regard for our own personality, we must inte- 
grate all of our desires into one coherent system, so that we can 
attain self-respect. Just as all our judgments of perception of 
nature can be integrated by physical science into a view of the 
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worldj so may our judgments of preference be integrated with 
them into a view of the most desirable mode of life. 

Ethical issues arise when, in fact^ I ask which of a number of 
possibilities I should choose or approve. 

We must at all times draw a distinction between existence and 
value; betw^een considerations de facto and de jure. That I do 
like certain things, is an assertion of fact; that I ought to like 
certain things, or that somebody is evil-minded in that he likes 
the wrong things, is a moral assertion. Not everything that exists 
has a right to exist. It is quite obvious that the fact that I have 
liked certain things is not the complete justification for continu- 
ing to like them, or a sufficient reason why someone else should 
like them. If we believe in the growth of wisdom or education, 
then tastes are worth cultivating. This, of course, does not mean 
that we can always make a man like what he does not like. It 
does mean, however, that we realize by reflection that some of 
our habits produce results which we do not like or approve. 
That is to say, reflection makes clear to us the causes of conflict 
wdthin our lives. And this consciousness or recognition of a con- 
flict helps us to some extent in overcoming it, and thus brings 
about a better or happier state of mind and life. A theory of 
desires will give us the raw materials of ethics, not a complete 
account of it. A normative science of ethics may aim at a final 
synthesis which will co-ordinate all of our various desires and 
harmonize them, so that our lives will be free from the tortures 
which the absence of self-knowledge creates. 

5. The Difficulties of Ethical Science 

The motive behind a good deal of the positivistic effort to 
free social science of all ethical judgments is the combination 
of a praiseworthy desire to attain scientific understanding of 
social problems, and a feeling that, since ethics cannot possibly 
be scientific, social studies can achieve the status of science only 
by rigorously ridding themselves of all ethical elements. But the 
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failure of all efforts to rid social studies of ethical elements 
should lead to a re-examination of the original positivistic 
assumption that scientific methods cannot be applied to judg- 
ments of what ought to be. We have seen that many of the 
imagined obstacles to scientific treatment of ethical problems 
are wholly fictitious. Such a fictitious obstacle, for example, is 
the view that science can deal only with what actually exists. 
Yet, beyond such fictitious obstacles to scientific method in the 
field of ethics^ there are certain very substantial difficulties 
which help to account for the low intellectual level of most 
ethical discussion. 

Perhaps the most important difficulty in the attainment of 
scientific standards in ethical judgments is the tendency to view 
incomplete expressions, which are neither true nor false, as if 
they were 'propositions-^omplete, definite, and necessarily 
either true or false. The tendency to assume that we have 
achieved complete definiteness when we are really very far from 
attaining any such goal, is not, of course, restricted to the field 
of ethical judgments. It exists in all domains of human dis- 
course— even among logicians, who are currently prone to 
assume that we can create propositions in the manner of the 
Lord by uttering the words, “ Let p be a proposition.” Else- 
where we have spoken of the humanly inevitable incomplete- 
ness of the meanings that are attached to ail symbols,^ and of 
the twilight zones” that are the logical consequence of ffiis 
incompleteness,® but the erroneous assumption of completeness 
and definiteness is particularly prevalent and particularly serious 
in the field of ethics. 

Four factors contribute to this result : 

In the first place, the field of ethics is one of manifold com- 
plexity, in which there is more room for unnoticed gaps and 
ambiguities ih discoyrse than is the case with simpler fields like 
geometry or chemistry, 

=^sec supra) p. 30 ff. 

‘"‘Sec p, 67 ff. 
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In the second place, ethical propositions are so often regarded 
as self-evident that we seldom think of questioning their defi- 

niteness. 

In the third place, the needs of pedagogy impose upon 
religious and other moral teachers of the immature the practi- 
cal need of simplifying precepts by omitting qualifications and 
refinements. This practical need frequently takes the perverted 
form of opposing as “casuistical” all efforts at a scientific 
refining of the raw materials of ethical opinion. 

Finally, there is the fact tha-t while we do not have to decide 
at a moment’s notice whether the earth is to rotate around its 
axis at a slowly decreasing velocity, we do have to make practi- 
cal judgments in the field of ethics before there is time to weigh 
all relevant considerations and qualifications. This practical 
need for making decisions in the absence of all the facts one 
may recognize, without making it the basis for a perverted con- 
demnation of scientific effort in ethical fields. 

The ideal of definiteness in ethical judgment remains a valid 
scientific ideal even though it be incapable of complete human 
attainment. We can only hope that those obstacles to the attain- 
ment of this ideal which are inherent in the complexity of the 
subject will yield to the same sort of patient analysis that has 
been productive of clarity in other scientific fields. More serious 
are those obstacles that arise from our own attitudes to ethical 
inquiry. A wise man has said that the reason we do not more 
often attain the truth in social fields is that we do not want to. 
Such subjective obstacles we can overcome only if we are able to 
place the search for truth above a concern with the immediate 
moral consequences of our analysis. Just as the great advances 
of modern physicial science have been made by men whose pas- 
sion for understanding the facts of nature was greater than any 
concern with the practical social effects likely to follow fiom 
their inquiries, so the great advances of the future in ethical 
understanding are likely to be achieved only by those who are 
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fiimly resolved to press ethical inquiry to its logical limit 
without regard to immediate practical consequences. 

Questioning basic moral assumptions is undoubtedly a dan- 
gerous business that may well lead immediately to an under- 
mining of accepted moral standards. But how can more ade- 
quate moral standards be formulated if every variation from 
accepted traditional norms is condemned in advance? To have 
questioned one’s own most cherished ideals, as Justice Holmes 
has said, is the mark of a civilized man. Such questioning may 
result in the reaffirmation of one’s ethical assumptions, fortified 
by the elimination of spurious attacks, or it may result in the 
rejection of views that cannot be consistently maintained; but 
in almost all cases it results in a refinement of the issues and 
concepts with which we started, and thus in a more civilized 
appreciation of the manifold needs and potentialities of the 
human spirit. 

This process of clarification and refinement may, to be sure, 
produce formulas too complex for the business of everyday 
life, but the approximations that we make after detailed analysis 
of a problem are more likely to be adequate than those we 
accepted prior to such analysis. We may recognize that a given 
law will produce social harm in one case out of eveiy hundred 
in which it is applied, and yet recognize at the same time that 
the law is a valid, practical approximation, because the social 
cost of further qualifying the law to remove that case from its 
purview would be more serious than the particular injury which 
might thereby be avoided. So we may decide that at certain 
levels of moral pedagogy, or on occasions when prompt practi- 
cal decisions will have to be made, we shall have to deal in 
rough generalizations just as we use rough approximations for 
the value of tt or the square root of two in teaching engineering 
or in making rapid calculations. But these practical concessions 
to human needs and human limitations should not obstruct the 
paths to 'greater accuracy that science offers, and in other cir- 
cumstances practical needs may demand this greater accuiacy. 
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No slogan is more productive of obscurantism than the cliche 
“ true in theory, but wrong in practice.” What is wrong in 
practice must be wrong in theory unless the theory itself is 
wrong. And if our theory is wrong, it is certainly more intelli- 
gent to try to set it right by making appropriate qualifications, 
than to attempt blindly to cling both to the theory and to the 
fact that contradicts it on the pretext that theories and facts 
belong to different worlds. In the long run, only those moral 
theories that are rigorously examined and continually refined 
are able to withstand the shifting winds of fashion and circum* 
stance. But even if this were not the case, and even if the 
process of questioning ethical assumptions were as productive 
of anarchy and confusion as the narrowest of obscurantists has 
ever contended, it would still be true that only through this 
process of questioning can the ideal of a scientific treatn’cnt 
of ethical problems be approached. 

6. Clarifying Ethical Judgments 

Let us then look more closely at the various types of incom- 
pleteness that appear in ethical discourse. Four principal sources 
of such incompleteness may conveniently be distinguished. 

I. Functional Criticism. When we speak of a good lawyer or 
a bad soldier, we commonly mean to assert that a human being 
docs or does not efficiently perform the function of a social role 
in which he has been cast. In the same sense we may speak of 
a good phonograph or a poor camera or a medicine good for 
dysentry. But applying such adjectives does not preclude us 
from asking whether lawyers or soldiers ought to carry out their 
traditional tasks efficiently or inefficiently, or whether the tradi- 
tional norms in question should be revised. Only confusion 
results from mistaking an efficiency-rating for a moral judg- 
ment. If our characterization of a particular lawyer or soldier 
in terms of his accepted function is intended to be only an effi- 
ciency-rating, we can profitably dispense with moral categories 
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in such judgment. If, on the other hand, we intend to pass a 
moral judgment upon a soldier or lawyer, we must recognize 
that any such judgment is incomplete unless it involves a con- 
sideration of the entire field of values to which the individual’s 
existence is relevant. Indeed it is precisely this all-inclusiveness 
that distinguishes moral criticism from all other forms of 
criticism. 

2. Instrumental and Intrinsic Value. It is ancient wisdom 
that while the value of many things results from their conse- 
. quences, certain things have value regardless of consequences. 
Otherwise the pursuit of values would be an infinite regress. 
If love, the search for truth, and the contemplation of beauty 
are goods in their own right, needing no justification in terms of 
their consequences, the same can hardly be said of many other 
things to which we commonly apply ethical categories. The 
“ oughts ” of ^veryday life are commofnly predicated upon the 
connection between certain types of conduct and the conse- 
quences of such conduct for ourselves and for others. While 
the assumption of such causal connections is not in itself an 
ethical matter, most ethical judgments incorporate just such 
factual assumptions. So long as such assumptions remain 
unavowed they are likely to be the source of interminable mis- 
understandings and fruitless controversies. The disagreements 
of those who defend and oppose nationalism, for example, may 
represent ultimate differences of valuation or they may repre- 
sent different opinions as to the factual consequences of nation- 
alism. In the latter case, scientific analysis of a non-ethical 
character may suffice to bring a decision; in the former cast. 
such a procedure would be fruitless. 

We can approach this matter in another way by saying that 
the application of ethical concepts like good, better, or ought, to 
any subject of discourse cannot be definite unless the subject is 
definite. And part of any subject of ethical judgment is its 
capacity p produce effects on human lives. Only as we 
approach clarity and definiteness in our conception of the 
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causal efficacy of that which, we are judging, can we approach 
clarity and definiteness in our ethical judgments. 

o. The Obfects of Ethical Judgment, The confusions that 
arise from inadequate knowledge of the effects of acts an 
events upon which we pass moral judgment are simil^ to ffie 
confusions that arise from other forms of inadequacy m din- 
ing the objects of value-judgments. People commonly spe^ o 
string, for example, as a perfectly definite^ncept, from 
which it follows that the cominandmeiit “Tliou shalt not 
Steal” has a single and perfectly definite meaning. But a 
moment’s reflection shows that stealing involves the concept of 
-another person’s property” and what is the whole of the avil 
law of property, with its indefinite multitude of ramifications of 
title and contract, if it is not an attempt to give added definite- 
ness to this idea? Shall we say that one who utters the com- 
mandment “Thou shalt not steal” has in mind a complete set 
of criteria to determine whether or not any given act amounts 
to stealing? Is it not more realistic to regard the asserton 
“ stealing is wrong” as an incomplete symbol, ,as somet mg 
which points to a systematic scientific development in which 
the incompleteness of the symbol may be reduced? f ^ 
standpoint ethical certainty is not a brute datum with w-hich 
the unreflective conscience starts, but rather a rational idea 
which we can approach only through a process of refinement 

and qualification. , , , 

TypicaUy those who, like Kant, maintain the absolute truth 
of such propositions as “Lying is wrong” are called absolutist, 
and those who insist that such propositions need qualificatiori in 
trams of circumstances are thought of as relativists. Relativism 
in this sense is thought of as the enemy of ethical certainty. This, 
I submit, is a perversion of the truth. Once we recognize the 
incompleteness of our everyday ethical judgments, m which ffie 
vague concepts of common discourse create twilight zones that 
mock all simple moral bifurcations, we can see that there is no 
certainty in the indefiniteness and incompleteness of common 
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moral dc^mas. To the extent that qualification is necessary to 
attain definiteness, it is a condition of sound ethics. If tliis be 
called relativism, then relativism is essential to ethics as it is to 
any other field of thought that operates with the clumsy instru- 
ments of everyday discourse. 

4. The Relativity of Ethical Standards. It may well be that 
even if we attained complete definiteness and certainty with 
respect to the object of an ethical judgment, there would still 
remain an uneliminable variability in the ethical standard to be 
applied to such object. Certainly logic does not provide us witli 
a means for unifying all the various ethical standards which men 
have invoked, or of proving the ultimate truth of any one stand- 
ard. It may well be that two individuals, applying divergent 
but equally valid standards, can say of the same act, “This 
ought to be done ” and “ This ought not to be done/' without 
contradicting each other, just as two people facing each other 
across a table can say of the same objects on a table, “ Object 
A is to the right of B ” and “ Object A is to the left of B.” If 
this ultimate ethical relativism be justified, then no ethical 
judgment can be completely or perfectly definite unless the 
standard involved in the judgment is precisely identified. To 
appraise the arguments that have been made for and against 
ethical relativism is not within the scope of this study. What is 
pertinent is the recognition that in ethical judgments the sources 
of indefiniteness may lie in the ethical predicate as well as in the 
factual subject, and this is something that even ethical absolut- 
ists may well admit. Certainly, as Bentham pointed out, people 
do use all the terms (rf the ethical armoury in many different 
ways, and only by disengaging precise meanings from the am- 
biguity of incomplete symbols can we approach the definiteness 
which will permit us to apply to ethical discourse the logical 

standards that apply to genuine propositions. 

This process of clarification may or may not reveal a basic and 
ultimate uniformity in human ethical perceptions. But at least 
it can free us from the twin evilsof the vicious absolutism which, 
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by ignoring the variability of human tastes and objectives, would 
condemn all mankind to a Procrustean bed, and, on the other 
hand, the vicious relativism which, by denying all universal prin- 
ciples and objective truths, would imprison each of us in an 
isolated subjective world. Logic is concerned with a common 
world. Its processes may help us to locate such a world within 
the apparent chaos and discord of conflicting human ideals. 

Meanwhile let us not forget that, whatever high purposes a 
clarification of ethical discourse may serve in human civiliz- 
ation, the pursuit of ethical truth, like other high adventures 
of the human spirit, is itself a good. 



Logic and the World Order 


1 . The Presuppositions of Lo gic 

The kind of world which logic assumes is that of propositions 
denoting states of affairs which are connected by threads of 
identity, so that we have unity in diversity. If A implies B, A 
and B cannot be altogether disparate or unconnected. But if 
they were completely or numerically identical without any 
difference we could not distinguish between A and B. This 
conception of unity in diversity will enable us to get rid of cer- 
tain widespread fallacies. 

The earliest of these fallacies and the most radical of them 
all is the argument that all propositions are either tautologies 
or else false, since to say that John is honest, or that Smi^ is 
white, is, if not a tautology, absurd, — for how can white be 
identical with Smith? The monists generally have built up a 
whole system of metaphysics upon this difficulty : a difficulty, 
however, which vanishes if we realize that every proposition, at 
least of the subject-attribute type, asserts an element of iden- 
tity between different things, and that the identity has no 
meaning apart from difference, just as two things cannot be 
different unless they are, in some respects, objects of some one 
class— at least both are objects of consideration in the same 
context. 

The converse of this fallacy is to assume that if two things 
are different they cannot also be identical in some respects. 
This takes the form of false alternatives. If poverty and ignor- 
ance are not identical, which is the cause of which ? If religious 
and economic motives are not identical, which is primary and 
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which is the derivativs? Is our opponent a knave or a fool? Did 
the Roman Republic decline because of morale economic, or 
biological factors? Any attempt to disprove one of these possi- 
bilities by establishing one of the others assumes that these 
factors arc mutually exclusive. But that assumption is seldom 
true outside of rigorous mathematical considerations. 

Logic cannot be confined to the world of existence — ^meaning 
by the latter, actual existence — for science is concerned with the 
weighing of evidence, and that means with the weighing of rival 
hypotheses. We must, therefore, be able to deduce the conse- 
quences of false propositions, that is, of propositions which 
assert either the non-existence of what does exist, or the exist- 
ence of what does not exist. 

Howeverj it is necessary to be on guard against the tendency 
to conceive the world of possibility as a mere ghost of the actual 
having no position in time or space. We must distinguish be- 
tween bare possibility and the possibilities of any existing 
object. Bare or abstract possibility is a term by which we desig- 
nate the class of possible objects or transformations. Concrete 
possibilities, however, are functions of existing objects, and if 
there were no world at all there would be no possibility in that 
sense. Concretely, we cannot describe any physical object, say a 
particle of iron, except in terms of the processes to which it can 
be subjected, that is, its possibilities. In this sense the possibili- 
ties constitute what we call the nature of the object, that is, 
its character or its essence, not its existence. Thus, any proof of 
the existence of an object must take us beyond logic and must 
include the assumption of some empirical , observation which 
contains a non-logical element. If we assume Euclid’s axioms, 
it can be shown that the sum of the angles of a triangle must 
necessarily be equal to two right angles. But we cannot prove 
that there are any triangles in this world, and the assertion that 
a given drawing or object is triangular cannot be deduced from 
any wider propositions except if we make the empirical judg- 
ment that it has certain properties which we have agreed to call 


The Presuppositions of Logic 185 

triangular. The fact, however, that it has those properties can- 
not be deduced. It is impossible to deduce particular materia! 
propositions from general principles. 

Moreover, logic presupposes a world in which there is some 
systematic connection between things. But deduction or reason- 
ing does not proceed from the totality of all things (as Spinoza 
seems to have reasoned) but rather from some formulated pro- 
position to some other which it implies. ‘ This brings us to a 
paradox. If it be true that there is nothing in the conclusion 
which is not contained in the premises, of what possible value 
can logic be in the progress of science? The paradox disappears 
if we look at the actual facts of mathematics and realize how 
many new propositions in that field are discovered almost every 
day. And yet every one of these new propositions can be 
logically or rigorously demonstrated. The answer, of course, is 
that we must distinguish between novelty, the psychological 
factor, and the logical connection between premises and conclu- 
sions. It is a crude metaphor to assert that the conclusion is 
contained in the premises — -as if the premises were a box and 
the conclusions were the objects in it. Conclusions are necessi- 
tated by the premises because if we follow certain rules of logic 
all alternative conclusions are shown to be impossible. By rul- 
ing out certain combinations of premises and conclusions we 
achieve determinate results. In this development of limited 
possibilities lies the fruitfulness of logic. Mathematics is thus 
productive as well as deductive. It is an exploration of the field 
of possibility just as truly as astronomy is an exploration of the 
field of stellar motions. 

This connection of logic with theoretical science should warn 
us against the popular fallacy that a proposition may be true 
theoretically but not practically. Those who thus reject theory 
sometimes possess a sound perception but a highly inaccurate 
one. That which is true cannot be false, and if anything is true 
theoretically it is foolish to regard it as in any sense false. But, 
of course, a theory even if true may be inadecjuate. Indeed, 
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generally speaking, no theory can exhaust all that is involved 
in the existence of any object however limited. If per impossible 
any theory were as complicated as the actual facts^ it would 
have no real value. All theory is a simplification and therefore 
incomplete. However, to despise theory is the essence of 
unwisdom, and those who quote Gk)ethe as the authority for the 
statement, “ grey is all theory,” forget that this is the advice of 
Mephistopheles to corrupt the callow student. 

Logic thus does not provide the food which sustains our in- 
tellectual life. That must come from our factual knowledge and 
insight. Logic also may be denied the characterization of being 
the motive power which sets inquiry going. It is, however, like 
the hydrochloric acid in our stomach that helps to digest our 
food. It is the antiseptic of our intellectual life which prevents 
our food from poisoning us. For the impressions we take into 
our minds will confuse us unless we order them according to 
some logical principle. 

As form implies matter, logic implies something which is 
more than form. This may be referred to as the principle of 
polarity, and we can see its application in the most developed 
of our sciences, such as mathematical physics. It is impossible to 
have laws except of phenomena which are not themselves merely 
laws or universals. There is a contingent element in the very 
existence of the specific laws which formulate the nature of 
phenomena. 

The association of logic with knowledge, or the theory of 
knowledge, has been used by writers like Green and other 
idealists to prove an idealist view of the world — as if knowledge 
could create the object known. This, of course is the Kantian 
argument that the mind unites the elements of sensation into 
coherent objects by means of its own categories or rules of syn- 
thesis. Now it would take us far afield to discuss the truth of 
the Kantian deduction of the categories, What is relevant, how- 
ever, is to note the admission on the part of Kant’s followers, 
from Scheiling to Green, that it is not the individual mind of 
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you or me that makes the synthesis of the worlds though each 
one of us may help by his study and reflection to clarify his own 
views. The mind that builds the w'orld or creates it, is a mind 
that also creates our ancestors. If we substitute “ God ” or ‘‘ the 
world process ” for the word “ mind ” we shall not in any way 
change the nature of the argument. What Kant’s transcendental 
argument, ..herefore, proves is that before we discover order in 
the world, the order must already be there, and this is sufficient 
for all practical purposes of science or action. 

Moreover, logic cannot prove that the world has any special 
material character, or that it is designed for a special purpose. 
All proofs, therefore, of the existence of God, of the immortality 
of the soul, or of the obligation to tell the truth at all times, 
require as a premise some material assumption in the sense of 
some proposition which has material content, just as no propo- 
sition of physics can be proved from pure logic. But by the 
same token, there can be no disproof of any metaphysical or 
ethical proposition by logic alone. 

There have, however, been recent attempts to rule out meta- 
physical and ethical issues on the ground that they are essentially 
meaningless. And this has been achieved by defining maaiiing 
in terms of physical operations. This, however, obviously begs 
the question. What it really does, in other words, is to assume a 
materialistic metaphysics in the sense that it assumes that no 
other entities are possible. We may not wish to quarrel with 
the truth of this proposition as a conclusion, but it is obviously 
an assumption which has a legitimate alternative, to wit : that 
there are more things in heaven and earth than are dreamed of 
by the materialists, even assuming that their dreams are 
material. The materialist may say that the assertion of other 
possibilities is meaningless to him. That is probably true, but it 
is not the same thing as saying it is necessarily meaningless to 
everyone else. The question, for instance, whether the world is 
run according to some quasi-human plan or not, whether we 
have within us something more than temporal consciousness, 
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something which death will not completely destroy, so that 
some kind of self-identity will remain after death— these are 
questions for which the evidence may be insufficient or even 
preponderantly negative. No one, it seems to me, has a right to 
say that these questions, which have interested mankind more 
than have the questions of physical science, are inherently 
meaningless — though obviously they have no meaning for those 
who prefer not to see their meaning. None are so blind as those 
who do not wish to see. 

2. The Role of Logic in Human Affairs 

What is the function of logic in human affairs? We may 
properly appreciate the import of this question if we reflect 
upon the great mass of protest or indignation against “ logic 
chopping.” It must be confessed that while among the world^s 
great heroes the religious teachers, the moralists, the poets, the 
artists, are regarded as saviours of mankind, few, if any, of the 
logicians have been placed among the foremost rank. The 
Renaissance and the various forms of Romanticism since then 
have never tired of denouncing the inhuman futility of scholas- 
tic pedantry, witness Erasmus, Luther and Bacon. We can, of 
course, explain this by the undoubted fact that science never 
has been or can be popular. Close reasoning is an arduous 
undertaking for which few have the opportunity, the equip- 
ment and the inclination. Moreover, the will to illusion is a 
powerful and all-pervasive factor. Unless we realize the 
pleasant character of illusion, as similar to that of intoxicating 
liquors, fumes, or physical gyrations, we cannot understand the 
coulee of human history. Nevertheless, when all is said, there 
is still a core of sound sense in the distrust of logic. But as in 
all other instances, common sense, even when sound, is seldom 
accurate. The objection to logic is really directed against its 
abuse, just as the objection to dangerous knives is not that they 
cut, but that foolish or unskilful people cut the wrong objects. 
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Under the pretence of being logical, people have proved the 
wrong things by assuming false premises. This has been notably 
the case in the law. So-called strong judges give inhuman deci- 
sions not because they are logical but because they dogmatically 
refuse to analyze adequately their premises, refusing to invoke 
humane analogies with which every legal system is replete. 

Those who by logic prove the worse to be the better cause, 
do so by some trick which logic itself can detect. The cure for 
the misuse of logic is the sound employment of logic. But while 
logic is a necessary condition for the attainment of the truth, it 
is not sufficient in itself. That which we prove depends upon 
premises or previous knowledge, and logic alone cannot supply 
us with material information. It must be admitted that, just as 
the devil can quote the Scriptures, so may charlatans and 
imposters use good logic to pervert the truth and to spread 
error. To guard against this, we need factual knowledge as well 
as sound logic. 

The answer to the question, ‘‘What is the function of logic?” 
can be put in another way. Logic in so far as it is a science has as 
its aim, like any other science, the promotion of right under- 
standing. All other purposes must necessarily be subordinated. 

There are, of course, those who take it for granted that pure 
science exists only for its practical applications. But a logician 
may well ask, “ What is a practical application?” If we take 
“ practical ” in its narrowest sense, as that which has to do with 
what men pursue in their daily affairs, this doctrine would be 
equivalent to the assertion that the end of life is to engage in 
buying and selling, in producing goods, etc., and that thought is 
valuable only in so far as it helps in these activities. This view 
is sometimes supported by the biological argument that since 
thought is a product of evolution is must have survival value. 
The latter contention, however, in quite gratuitous. Not every- 
thing that is the product of evolution has survival value. If that 
were the case, we could not explain vAiy certain species have 
disappeared in the course of nature’s history* There are patho- 
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genic developments for which no possible survival value can be 
discovered. Moreover^ if we take intelligence, as such, there is 
no evidence that it promotes an excess of births over deaths, 
which is the basis of biological survival. Indeed, there is no evi- 
dence to oppose the view that intelligqice as applied, for 
instance, to war may result in the elimination of the human 
race from the terrestrial area. This is not to deny that a certain 
amount of intelligence will help people in their business, nor 
can one deny that it is a good thing that this should be the case. 
Whatever aid logic can bring to us in dealing with the prob- 
lems of human life, should be welcome. W^at can be insisted 
upon is that we must not make these practical aims all-inclusive 
or exclusive of the purely theoretical interest. 

Man’s theoretical interest has a natural origin in what is 
called curiosity. Wonder about the world need not be concerned 
about practical applications. We can be and are, in fact, 
interested in many things which we will never be able to apply 
in what is ordinarily called practical life. Gossip, for instance, 
is not actuated by any strict practical motive. We wish to know 
what certain people are doing, for a reason similar to that which 
makes us want to whistle or to dance. The exercise of our brain- 
power is, under certain conditions, just as delightful as the 
exercise of any other power. 

To the foregoing, the moralist may object that this views 
Ic^c as a game, and that games are not part of the serious busi- 
ness of living. This, however, is a very questionable doctrine 
even from an ethical point of view. It would certainly be absurd 
to suppose that the appreciation of art should justify itself by 
practical applications. If the vision of beauty is its own excuse 
for being, why should not the vision of truth be so regarded. 
Indeed, is it not true that all useful things acquire their value 
because they minister to things which are not useful, but are 
ends in themselves? Utility is not the end of life but a means 
to good living, of which the exercise of our diverse energies is 
the substance. 
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We may, however, put this in a different light by saying that 
the exercise of thought along logical lines is the great liberation, 
or, at any rate, the basis of all civilization. We are all creatures 
of circumstance; we are all bom in certain social groups and we 
acquire the beliefs as well as the customs of that group.. Those 
ideas to which we are accustomed seem to us self-evident when 
our first reaction against those who do not share our beliefs is to 
regard them as inferiors or perverts. The only way to overcome 
this initial dogmatism, which is the basis of all fanaticism, is by 
formulating our position in logical form so that we can see that 
we have taken certain things for granted, and that someone may, 
from a purely logical point of view, start with the denial of what 
we have asserted. Of course, this does not apply to the principles 
of logic themselves, but it does apply to all material proposi- 
tions. Every material proposition has an intelligible alternative 
if our proposition can be accurately expressed. Logic thus 
becomes an instmment for showing us the number of hypotheses 
other than those which we have taken for granted. The way to 
make progress in any field of learning is not by resolving to free 
ourselves of dogmatic assumptions — such resolutions are vain — 
but by making clear to ourselves what are the various assump- 
tions that are possible, and thus envisaging our position as one 
of a great number. This widens our sympathetic understanding 
and breaks the backbone of fanaticism. It makes us humble, 

^ because it indicates to us that ultimately we cannot prove the 
truth of our fundamental assumptions; for our fundamental 
assumptions determine the kind of a world which we can per- 
ceive, and the world of phenomena is wider than that of our 
knowledge. 

Logic teaches us, therefore, not to undertake vain proofs; it 
teaches us not to. attempt to disprove the beliefs of those who 
really differ from us in fundamental principles. We can suc- 
cessfully argue only with those who start from the same pre- 
mises as we do, If our opponent starts f)X)m entirely diff 

premises then there can be no question of conclusive proof, 
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although we may be able to induce our neighbour to question 
his fundamental assumptions by pointing out to him the dubious 
character of the consequences which follow from his asumed 
principles. Tolerance, the avoidance of fanaticism, and above 
all a wider and clearer view of the nature of our beliefs and 
their necessary consequences, is thus a goal or end which the 
development of logic serves. In this sense logic is a necessary 
element of any liberal civilization. 
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TWO MASTERS OF LOGIC 
F. H. Bradley 2. John Dewey 


I 

F. H. Bradley ^ 

The first edition of Bradley’s Principles of Logic appeared 
more than forty years ago. It was at once recognized as epoch- 
making; and it has since remained a classic in a domain which 
has shown more definite progress than any other field of philoso- 
phy. Though his writings are always models of clear and mas- 
terful English — ^his diction and sentences have the noble terse- 
ness of poetry — ^the inherent difficulty of this abstruse and 
close-knitted thought has made Mr. Bradley practically un- 
known to the public at large. The latest edition of the Britan- 
nica does not notice him, though it has a short article on his 
clerical half-brother. Yet for three decades before his recent 
death he had been placed by the consensus of the competent 
among the greatest figures in the history of philosophy, the 
subtlest and most incisive thinker that the English-speaking 
world has produced since Hume; and slow-moving England 
finally added to the lasting prestige of its great Order of Merit 
by joining his name to those of Thomas Hardy and others. 
Characteristically enough, though no important English-speak- 
ing philosopher in the last forty years has been uninfluenced by 
him, there is hardly a single one today who professes to be his 
disciple. 

Let us recall the intellectual situation, when this book arrived 
on the scene in the eighties of the last century. The complacent 
orthodoxy which had bound the English mind since the French 
Revolution, had been shaken to its roots by the historical or 
“ higher ” criticism of the Biblej and by the scientific movement 

^This review of The Principles of Logic, by F, H. Bradley, was pub- 
lished in The New Republic, vol. 50 (1927), p. 164. 
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represented by such names as Darwin, Lyie and Huxley. Those 
who clung to the human values which the prevailing Christian- 
ity served to enshrine, felt that the triumph of the new material- 
istic tendencies meant the degradation of man and the death of 
all that had been held noble and spiritual. Yet how was the 
relentless accumulation of facts by the enemy to be met? Out 
of this dilemma was bom the new idealistic movement led by 
T. H. Green, the brothers Caird, and odiers. By the use of 
German philopphy it foimd a way of accepting the main 
“results’* of science, such as the theory of evolution, while 
rejecting the short-sighted emphasis on matter and sensations 
which characterized the positivistic school. It kept the historic 
forms of Protestant Christianity by giving them a new liberal- 
ized interpretation, seemingly in harmony with science and 
historical scholarship. It was this synthetic phase of the new 
idealism which aroused most enthusiasm and attracted men like 
Josiali Royce and the youthful John Dewey in this countty. 

The appearance of this work of Bradley’s on logic in 1883 
was generally viewed as a great triumph for the idealistic school 
It revealed a great thinker who could see far deeper than the 
surface-clarity of Mill, and could with his dialectic rapier cut to 
shreds the loose, if not shabby, patchwork which passed as the 
English philosophy of experience. Just as Mill’s Examination of 
Hamilton had proved a death blow to the previously prevailing 
union of Scotch “common sense” and dilute transcendentalism, 
so Bradley’s Logic definitely overthrew the intellectual prestige 
of Mill’s empirical logic. Empiricism itself, of course, has too 
much vitality and too many roots in human thought to be ever 
completely eliminated. But it never recovered from the blows 
dealt in this book. Its life since then has been largely subter- 
ranean and on the defensive. When it ventures forth aggres- 
sively into the open, as in some of the writings of William James, 
it shows a painful consciousness and the outer marks of the 
blows which it had thus received. In the end, also, despite his 
protests, James’s idea of pure experience is less like that of Mil! 
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and more like Bradley’s Absolute in which clear concepts and 
logical relations are swallowed up in an ineffable Reality. 

Bradley’s Logic, however, was too powerful and too disinter- 
^ted to stop with the damage it inflicted on the old unimagin- 
ative empiricism. It carried its dialectic forward to a point 
where it also undermined the dc^matism of the new idealism. In 
behalf of our so-called higher interests, the philosophy of Kant 
and Hegel had tried to show that any effort to regard the 
objects of common sense and material science as ultimate reality 
must involve self-contradiction. Taking up this cue Bradley 
pursued it with relentless thoroughness. Very little of the ideol- 
ogy and intellectual structure of the new idealism itself escaped 
the marvellously double-edged sword of his powerful logic. No 
wonder that philosophers generally preferred to make smart 
demonstrations against him rather than come to close grips with 
him. It is, of course, relatively easy to reject his whole method 
on the ground that it is too sceptical and leaves us with no 
comforting certainties. It is tempting to sum up his philosophy 
with the statement : the world of reality is rational and every- 
thing in it is a necessary contradiction. But the fatal weakness 
of the neo-Hegelian idealistic doctrines based on such concepts 
as the self, the good, etc., had been revealed once for all, and 
even their brave defence by Josiah Royce could not save them. 
A new generation of men like G. E. Moore and Bertrand 
Russell, trained in Bradley’s logic though not sharing his posi- 
tive premises, swept through the pretended logical proofs of 
the new idealism and left it as a memory of fine piety rather 
than of high intellectual achievement. 

Thus it came to pass that a life-long invalid, separated almost 
entirely from the march of the world’s affairs, and even from 
the progress of science, has yet managed to mould the course 
of philosophical thought and affect powerfully the methods and 
standards of its argumentation. Bradley was able to do this 
primarily because he added to his penetrating logic a rare 
courage in the pursuit of truth to the bitter end. We may per- 
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haps put it more adequately by saying that Bradley stands head 
and shoulders above the multitude of clever advocates or pas- 
sionate propagandists for good causes, by his high sensitiveness 
to the essential tragedy of human thought itself its unavoid- 

able task and its inescapable frustration. Long before James, 
Bergson, and lesser men began to harp on the immediate sense 
of “ life ” that escapes the mechanical net of “ logic,” Bradley 
wrote in the first edition of this book the matchlessly eloquent 
protest against the view that the world of our joys and sufferings 
is naught but a “ ballet of bloodless categories.” But his was 
too robust a mind to suppose that the limitation of our intellect 
could enable us to dispense with it and run loose with vague 
words about life, instinct, or elan vital, which can hardly cover 
the absence of definite ideas. The edifying certainties which 
begin where logic ends are but the opiates of weak minds. Intel- 
lectual virility shows itself in fearlessly facing the abysmal dark- 
ness that envelops us and in persistently applying logic to 
experience— which is the tantalizingly slow method by which 
science extends the realm of human habitation. Painfully — I 
tiank too painfully— aware of the limitation of all intellectual 
construction, Bradley’s clear and strong faith in metaphysics 
pulverizes its unimaginative critics who think that v\^e can gain 
wisdom by blindly hoarding “ facts.” 

The notes and tenninal essays added to this edition indicate 
how implicit in this book are Bradley’s later works. His Appear- 
once and Reality tow^ers higher as a brilliant intellectual 
achievement, and his Essays on Truth and Reality shines witli a 
more mellow light. But as a work of substantial insight and of 
continued usefulness to workers in this field of human endeav- 
our, this Logic excels. Yet it also best shows the defects of 
Bradley’s noble qualities. Bradley’s great strength, I have tried 
to indicate, lies in his holding fast to both poles of human 
thought, the immediacy of feeling and the unimaginable total- 
ity of all t|iings which we call the world and which our intellect 
must strivh to understand. But whether because his invalidism 
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prevented him from closely following the actual work of 
science, or whether because he was temperamentally incapable 
of liberating himself from the modem literary preoccupation 
with strong feelings, which makes the work of thought seem 
pale and lifeless, the fact remains that Bradley did not do full 
justice to the task of science in building intellectual paths be- 
tween the two temiinals of thought. Too lightly does he dis- 
miss science as valid and useful but incompetent to put us in 
contact with reality — ^thus helping to spread the superstition 
that science is but a practical device or useful fiction. If science 
gives us no light on reality, the latter must remain essentially 
unknowable and we have no way of telling how it is related to 
the world of nature and known experience. All that Bradley 
can in fact tell us about reality is that in some essentially un- 
knowable way it includes everything. He has no satisfactory 
way of distinguishing between truth and error. To say as he 
does that all humanly attainable tmths are unreal and that all 
errors are somehow partial truths, throws little light on the 
actual world and on the human stmggle against error and 
illusion. Propositions like 2 + 2=4 carry us very far in 

the apprehension of the total reality, but they are absolutely 
different from propositions like 2 + 2 = 5. creatures of sense 
and time, the absolute totality of the world is for us necessarily 
an unattainable limit. But the necessary effort after the unat- 
tainable which characterizes thought and all -distinctively 
human effort, is made intelligible if we remember that we must 
actually have an ideal of the absolute sufficiently definite to 
recognize that our partiaf attainments fall short of it. It is the 
possession of this ideal which enables science to discriminate 
between the tme and the false, and to evaluate the more or less 
true. In thus recognizing our eternal inability to attain an 
actual absolute, we possess an ideal absolute. Is this distinction 
too finely drawn? It is at bottom the distinction between all 
doctrines which regard the human task as infinite, necessary, 
and intelligible though full of tragedy, and doctrines which 
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flatter our frail vanity by trying to persuade us that some 
favourite creed, institution or panacea will forever withstand 
the ravages of time and mortal finitude. 


2 


John Dewey ^ 

With that admirable self-restraint characteristic of the genu- 
ine scientist. Professor Dewey has restricted his life wwk to the 
seemingly narrow specialty — the study of how people think 
and how their thoughts become effective. His contributions to 
the field of education, and to the method of ethical and politi- 
cal discussion, are applications and illustrations of his central 
theses. To his task Professor Dewey brings a marvellous power 
of seeing elusive mental events as they occur in all their fullness; 
and though he has not William James’s genius for bringing 
forth burning words, his greater mastery of philosophical 
technique and his larger armoury of dialectic weapons compel 
greater attention from philosophers, who, like other profession- 
als, cannot admit the possibility of good music where there is no 
obvious virtuosity. But though written for a technical audience 
without any extraneous attraction to relieve the close-knitting 
of the argument, the book before us is not without interest to 
the thoughtful layman. There are many indications that its 
pragmatism may soon become the popular philosophy of our 
progressive democracy — ^very much as the refined and almost 
austere simplicity of Epicurus became the professed philosophy 
of the gilded youth of imperial Rome. 

It may seem strange that a thinker of such laborious, almost 
painful, regard for accuracy, so distrustful of vague and easy 
generalities, should become l^e patron saint of a multitude who 
deal in watchwords, to whom the mere use of the words 
genetic, functional, experimental, dynamic, and the like is the 

review of John Dewey, Essays in Experimental Logic, first appear- 
ing in The New Republic, vol 8 (1916), p. 118. 
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sole condition of intellectual salvation. But on closer consider- 
ation this need not surprise us. Professor Dewey’s intense 
earnestness and sensitiveness and his absorption in the thoughts 
of the “ man in the street/’ rather than in those o.f the philoso- 
phers, naturally make his utterance a fit apology or justification 
for that characteristic American attitude, so emphatically and 
unreflectingly expressed by Theodore Roosevelt — ^the worsfiip 
of the practical, the adoration of deed or act above thought or 
reflection. Professor Dewey himself, it is true, remains faithful 
to the noble tradition of philosophy, and in these days of 
nationalistic romantic anti-rationalism, typified by Bergson, he 
is one of the very few to insist on the high value of thought. 
But note, it is the value, not the dignity, of thought that he 
emphasizes. Xike William James he has the puritanical distrust 
of aesthetic categories. He has, to be sure, repeatedly protested 
against the persistent misinterpretation that his pragmatism 
makes knowledge merely a means to practical ends of the bread- 
and-butter type, and at times he explicitly admits that the 
pragmatic “ practical ” may include such things as logical sym- 
metry and harmony as ends in themselves. But the great burden 
of his analysis and the bulk of his illustrations emphasize ideas 
of sensory-motor adjustment directed to utilitarian considera- 
tions. Knowledge is exclusively a means to control the physical 
environment. The ancient passion for glory in philosophy thus 
gives place to the passion for service in the common weal. If I 
were not convinced that philosophic labels are libels, and if 
my reverence for Professor Dewey were not so high, I would 
have called him a naturalistic Puritan. 

Among philosophers as among scientists we may roughly dis- 
tinguish two types that may be called the mathematical and the 
naturalistic. The mathematicians excel in grasping some fruit- 
ful idea and elaborating it with such a perfection or finality of 
form that humanity is compelled, through sheer admiration, to 
strain the facts to make them fit these perfect forms. The 
naturalists, on the other hand, are more eager to observe the 
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actual facts in their naked natural state. They love accuracy 
more than elegance. That philosophers can write with their eye 
on the object of their observation rather than on the symmetry 
of their final system, careful readers of Aristotle and Kant know 
full well. Nevertheless, the prevailing temper among philoso- 
phers has been the mathematical one; for all the great men of 
science whose achievements have stirred the human imagina- 
tion, from the days of Euclid and Archimedes down to Coper- 
nicus, Galileo, and Newton, have been mathematicians. It was 
only in the middle of the nineteenth century, and most no-tably 
in the case of Darwin, that men of the naturalistic type suc- 
ceeded in impressing humanity with results of the first magni- 
tude. I have no doubt that the great significance of James and 
Dewey in the history of philosophy will be set down as consist- 
ing in the fact that they were the first (except for the little- 
known anticipatory work of the mathematicians Cournot and 
Peirce), to make the conscious effort to build up the whole of 
philosophy by the Darwinian method. At any rate, in my own 
experience, this has been the successful clue to the understand- 
ing of Dewey’s position. For several years as a student of philo- 
sophy I tried in vain to master his philosophical system. No 
sooner did I suppose that I had at last understood it, than he 
would publish a paper to prove that I didn’t. It was only when 
I gave up the attempt to see the philosophical “ system,” and 
began to read his essays as one reads the essays of Emerson, 
that I began to see that here was a genuine new approach to the 
sorely tried and baffling problems of philosophy. 

The naturalistic temper shows itself curiously in the external 
form of his writings. He does not give us any systematic treatise. 
His numerous essays are like the successive reports of a natural- 
ist, constantly coming back to the same object viewing it again 
and again from new points of view, and perpetually correcting 
his earlier impressions. Though I have the hardihood to think 
Professor Dewey’s philosophy seriously defective in its Hegelian 
distrust of the abstract, in jts over-emphasis of biological 
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analogies and in its underestimating of the purely logical or 
mathematical element of scientific truth, I think none of these 
defects inherent in the naturalistic method; they seem to me 
the fruit of an excess of zeal in a righteous cause, and the inevit- 
able tendency to deny through sheer emphasis the existence of 
the things outside the scope of our interests. 

The basic idea of the whole pragmatic movement is that since 
thought has appeared. in the course of man’s struggle for exist- 
ence, it must have a biological function, that is, it must favour 
the survival of the organism. Having broken with the idea of 
design in nature, the idea that nature, like the prudent heroes 
of Samuel Smiles, never does anything purposeless or in vain, 
why should we swallow it in its biological guise? The Darwin- 
ian ideas of adaptation, struggle and survwai were doubtless 
useful in their day but they are being somewhat eclipsed in con- 
tempKyrary experimental biology. Certain it is that their indis- 
criminate application to the field of social and psychic life is not 
the pre-requisite of scientific sanity, and on an empirical basis 
there is little evidence to connect the philosophical excellence of 
a mind like Plato’s with the biological survival of the species. 

According to Professor Dewey all thinking begins because 
we get into trouble. In the beginning man dwells in a paradise 
of pure experience, knowing not the difference between truth 
and falsehood. But our paradise contains rival forces, and their 
rivalry brings about a strain until, through the labour of 
reflection, man readjusts himself to the new situation. Doubt- 
less this is largely true. So long as all goes well with Job he does 
not ask, Why do the righteous prosper? But I think there is 
also a great deal of thought that is the result of idle curiosity, or 
comes through sheer imitation. A certain idea like natural 
selection proves highly successful in one field, and men at once 
try to apply it in all sorts of fields in which it has no appropriate 
place. 

With all his Radicalism Professor Dewey remains true to the 
Lockean tradition which regards the study of the constitution 
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of knowledge as the true starting point in philosophy and thus 
tends to make the latter synonymous with mental science. Thus 
Professor Dewey’s experimental logic is a phenomenalistic psy- 
chology, an account of how men do think. To real logic, to an 
account of the general constitution of objects, of which the facts 
of psychology are only one species, Professor Dewey is certainly 
not friendly. Tlius it becomes rather difficult to distinguish his 
philosophy from the anthropocentric view of the world which 
Schiller calls humanism. Indeed, the predominant emotional 
value of modern idealism and of pragmatism is the same : both 
are compensatory philosophies, reconciling man to scientific dis- 
coveries which have diminished his dignity as the centre of 
creation. When the Copemican astronomy broke up the com- 
fortable belief that all creation revolved about man’s abode, 
idealism arose and said : Behold ! your body may be a speck on 
a tiny particle of dust, but the whole character of the universe 
depends on consciousness. Now that Darwinism has broken 
down man’s splendid isolation from the rest of the biological 
world, the newer idealism and pragmatism try to use the very 
terms of Darwinism, evolution, adaptation, etc,, to construct a 
picture of the world in which the elan vital ^ experience, and so 
on hold the central and dignified position. In vain does Profes- 
sor Dew^ey insist that by experience he also m^ns objects like 
chairs, which in some form pre-exist human knowledge. Words 
are stubborn things and do not readily submit to bearing 
unusual meanings. In spite of all warnings, people will continue 
to take the word experience to denote some personal possession, 
an Erlehnis, Hence they will, also, fail to understand Professor 
Dewey’s attitude to the belief which all scientific investigators 
share, namely, that there are more things in heaven and earth 
than are contained in our experience; or, in the language of 
Justice Holmes, that we are in the belly of the universe and not 
it in us. 

The prevailing temper of American philosophy has been well 
expressed by one of our mid-western teachers when he said that 
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philosophy should justify itself “ not as an intellectual pastime, 
or as an emotional indulgence, nor yet as an escape from the 
unwelcome realities of our present existence but by its bearing 
on human weal and woe.” This is a noble sentiment but not 
the embodiment of an accurate analysis of things. In the first 
place it ignores the fact that we live in a paradoxical world in 
which it happens to be true, as a matter of historic fact, that the 
men who have done most for human weal and woe have been 
precisely those who have pursued pure science as a pastime or 
as an escape from the monotony of empty life. Not a single 
advance in man’s control over nature in modern times but is 
based on the work of men like Galileo, Newton or Lagrange, 
whose predominant passion was to find the simplest mathemati- 
cal expression in which, they believed, the book of nature was 
written. We should never have had wireless electricity and the 
consequent saving— -or destruction — of life, if Maxwell had 
devoted himself to the promotion of human welfare instead of 
speculating about the ether— which may not exist at all — ^and 
about the purely mathematical properties of electro-magnetic 
equations. 

Still more important, however, is the recognition of the pov- 
erty of the conception of human weal and woe which does not 
include the pursuit of philosophy not only as a means but also as 
an end in itself. Too many current conceptions regard human 
welfare as consisting solely of instrumentalities by which life is 
prolonged or rendered physically more comfortable. But the 
things that make human life dignified and worth while are not 
the instrumentalities but certain things which are ends in them- 
selves, the delights of companionship, the joy of creative activ- 
ity, the vision of beauty, and not least the unique privilege of 
being for a brief space a spectator of the great drama of exist- 
ence in which solar systems are bom and destroyed a drama 
in which our part as actors is of infinitesimal significance. 

There are several passages in Professor Dewey’s writi^ 
which may be constmed as partial admissions of the foregoing 
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contentian* But these admissions do not determine the trend of 
his philosophy, which is dominated throughout by what I must 
regard as an unwise fear of otiberworldliness. It is true that the 
glorification of the contemplative life has led, as in the case of 
the Greek or Russian Church, to a mysticism that is downright 
filthy. But it is not meet for philosophy, because one extreme is 
vicious, to jump to the opposite extreme which may be no 
better. 

The too ardent desire to make philosophy a means to improve 
the world, seems to me the source of the limitations of Professor 
Dewe/s educational and political philosophy. I have no sym- 
pathy witli the fatuity of the old classical education, and am 
heartily in favour of an education which will enable the great 
majority to have better understanding and control of tfieir 
actual environment. But so long as our world remains so far 
from our heart’s desire, any philosophy of education which does 
not also enable one to build a haven into which he can for a 
time escape from the suffocating cruelties of every-day life, is 
needlessly cruel. Does not wisdom consist in apportioning time 
for work and time for play, time to live with others and time 
to live with one’s self? 

In politics the prime object of Professor Dewey’s aversion, 
ideals divorced from actualities, would perhaps be best embodied 
in the impossible a priori programme of the old Socialist 
Labour party, and I suppose the logical consequence of his 
views, would be a practical programme of reform that would 
progressively improve all the conditions of municipal, state and 
national life. But though the latter course is my own preference 
as a citizen, I am not sure that it is always the wisest course. 
Whenever I think of this question the pale face of a socialist 
tailor that I once knew comes to my mind. Possessed of remark- 
able intellectual and literary gifts, his life was wrecked by 
commonplace poverty and hard work. As I recall how his deep- 
set eyes would lighten up and his whole figure be transformed 
as he explained that by voting the Socialist ticket he was deal- 
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ing the death-blow to the capitalist system and laying the sure 
foundation of the beatific cooperative commonwealth, I 
wonder whether a practical refonn party which might have 
helped to increase his wages or reduce the number of hours, 
could so have lifted his life out of the sodden dreariness through 
which so many have to bear ^their burden. 
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